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Assessing the impact of criminal justice system involvement on injection drug and sexual HIV 
risks in three key-affected populations  
Phillip Marotta 
Despite increased involvement in the criminal justice system among populations of migrants, 
people who inject drugs, and drug-involved men in community corrections, few studies 
investigate associations between involvement in the criminal justice system and sexual and 
injection drug risks among these key-affected populations and their intimate partners. To address 
these gaps the following dissertation study investigated the association between exposures to the 
criminal justice system and sexual and injection drug risks among three key affected populations: 
1) male labor migrants in Almaty, Kazakhstan, 2) people who inject drugs and their intimate 
partners in Almaty, Kazakhstan, and 3) drug-involved men in community corrections in New 
York City, NY in the United States. Using the three-paper model, the following dissertation 
sheds new insights into how exposures to the risk environment shape sexual and injection HIV 
risks to inform HIV prevention research and practice with populations disproportionately 
involved in criminal justice systems
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Chapter 1: Introduction 
Although incidence of HIV infection is decreasing globally, rates continue to rise among 
populations who are disproportionately involved in the criminal justice system, particularly 
people who use drugs, racial and ethnic minorities, and migrant populations (UNAIDS, 2018). 
Empirical evidence links criminal justice involvement (CJI) to increased rates of new HIV 
infections and increased injection drug and sexual HIV risk factors (Azbel et al., 2015; Dolan et 
al., 2007; Jurgens et al, 2011; Milloy et al., 2014; Jurgens et al. 2011; Beyrer et al., 2018). Key-
affected populations experience disproportionate involvement in the criminal justice system 
because of laws and policies criminalizing their identities and restricting their rights in society 
(Beyrer et al., 2018). People who inject drugs (PWID), migrants and men in community 
corrections are disproportionately involved in the criminal justice system and have higher rates 
of HIV and sexual and injection drug risk behaviors than the general population (Adams et al., 
2013; Beyrer et al., 2016; Jurgens et al, 2011; Knittel et al., 2013; Rubenstein et al., 2016; Wohl 
et al., 2006). Despite prior research linking criminal justice history to increased HIV risks and 
infection, labor migrants, PWID, and other drug-involved populations are understudied in 
research examining associations between exposures to criminal justice involvement and HIV 
risks. The following dissertation examined associations between exposure to the legal HIV risk 
environment and sexual and injection drug risks of three key-affected populations including 1) 
PWID and their intimate partners, 2) men in community corrections and their intimate partners, 
and 3) male migrant market vendors in Almaty Kazakhstan.  
Studies suggest people who with CJI engage in higher rates of sexual risk behaviors 
including condom-less sex, sex under the influence of drugs and alcohol, multiple sexual 
partners and transactional sex (Adams et al., 2013; Khan et al., 2008; Kahn et al., 2011a; Kahn et 
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al., 2009; Milloy et al., 2013; Milloy et al., 2014; Rubenstein et al., 2016). Involvement in the 
criminal justice system disrupts intimate partnerships, reduces economic resources and increases 
social isolation which is associated with higher rates of sexual risk behaviors with other partners 
as well as increased syringe and other equipment sharing (Comfort et al., 2014; El-Bassel et al, 
2014; Khan et al., 2011b). Prior research suggests the disruption imposed by CJI of one partner 
may increase engagement in sexual and injection HIV risks of the other partner (Comfort et al., 
2014; Khan et al., 2011b). However, research is severely lacking that examines how CJI shapes 
HIV risks within the contexts of intimate partner dyads of people who use drugs.  
To address these gaps, the following dissertation study examined associations between 
CJI and sexual and injection drug risks in three key-affected populations of consisting of a 
sample of labor migrants in Almaty Kazakhstan as well as a sample of PWID and their intimate 
partners in Kazakhstan, and a sample of drug-involved men in community corrections in New 
York City. The three papers in this dissertation study examined the association between the legal 
risk environment and drug and sexual risk behaviors across social contexts of criminal justice 
exposure for three populations who share the common experiences of disproportionate 
involvement in the criminal justice system including 1) Project PACT a sample of drug-involved 
men in community corrections in (paper 1); 2) Project Renaissance a sample of PWID and their 
intimate partners in Almaty Kazakhstan, and 3) The Silk Road Health Project a sample of male 
migrant market vendors in Almaty Kazakhstan.  
 




The HIV risk environment perspective is a conceptual framework to researching 
ecological HIV risk factors of policing, arrest and incarceration of PWID and shape public health 
responses to HIV and substance use among PWID within the criminal justice system (Rhodes et 
al., 2002; Rhodes et al., 2005; Rhodes et al., 2009). The risk environment framework presumes 
that multiple layers of the social environment at the micro-, mezzo and macro levels shape 
HIV/HCV risk behaviors and infection (Rhodes et al., 2002; Rhodes et al., 2003; Rhodes et al., 
2004; Rhodes et al., 2005). The risk environment organizes environmental risk factors for HIV 
through two dimensions including the type (physical, social, economic, and policy) and the level 
(micro, meso and macro)) of the social environment (Rhodes et al., 2002; 2005; Strathdee et al., 
2014. The legal risk environment encompasses policies and practices of criminal justice systems 
including interactions with law enforcement, arrest, incarceration, (Strathdee et al., 2015). 
Globally, criminal justice systems in most countries consist of policies and practices related to 
policing, arrest, detention, incarceration and community supervision in the form of probation and 
parole (Draine et al., 2011; Jurgens et al., 2011). Policing practices, laws, regulations and 
policies shape micro, meso and macro social contexts that fuel sexual HIV risk behaviors 
(Strathdee et al., 2010; Strathdee et al., 2015). The three key-affected populations included in 
this study experience adverse legal HIV risk environments that criminalize drug use, injection 
drug risk behaviors and migration status.  
 
Exposure to legal risk environments within intimate partnerships of people who use drugs  
 
The risk environment framework presumes exogenous factors such as arrest, detention 
and incarceration interact with individual factors including sex, race, substance use severity and 
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other factors (Rhodes, 2005). Legal risk environments that consists of criminalizing drug use 
through draconian drug laws, incarceration, and contacts with law enforcement officers lead to 
greater rates of engaging in risky injection drug use including syringe and equipment sharing 
among populations of people who use drugs (Strathdee et al., 2014; Polizzi et al, 2014; Baral et 
al., 2015). Prior literature suggests that exposure to the legal risk environment within intimate 
partnerships in which at least one partner uses drugs creates vulnerabilities to engaging in sexual 
and injection drug risk behaviors (Epperson et al., 2010; Winters et al., 2002). Exposure to the 
legal risk environment undermines intimacy, trust, and other dyadic factors as well as disrupting 
close bonds and sexual networks that have protective effects against concurrent high-risk 
partnerships, and unprotected sex (Davey-Rothwell et al., 2013; Kahn et al., 2011; Kramer & 
Comfort, 2011). Intimate partnerships in which at least one partner injects drugs increases risk of 
HIV infection due to intertwined occurrence of injection drug use and sexual HIV risk behaviors 
(Burten et al., 2010; Fogel et al., 2015; Grinstead et al., 2005; McMahon et al., 2013; Tortu et al., 
1994). Exposure to the criminal justice system may further exacerbate relationship inequities and 
power differentials within relationships where at least one partner uses drugs particularly women 
through exposure to intimate partner violence thereby increasing risk of drug and sexual HIV 
risk behaviors (Burton et al., 2010; El-Bassel et al., 2003; 2011; 2014; Gilbert et al., 2013; El-
Bassel et al., 2013; 2014). Despite these concerns, the impact of intimate partners’ exposures to 
the legal risk environment on drug use, sexual risk behaviors and retention in within intimate 
partnerships remains largely unknown.  
 





Interdependence theories of intimate relationships presumes that the HIV legal risk 
environment of people who use drugs may shape the sexual health and decision making of the 
other partner. Committed partnerships embody contexts in which one’s behaviors are 
interdependent or correlated with their partner’s behaviors creating dyadic units of sexual and 
HIV drug risk behaviors (Burton et al., 2010; El-Bassel et al., 2014 Eaton et al., 2009; Knobloch 
& Theiss, 2011; Muschquash et al., Lambe et al., 2015). Specifically, incarceration of people 
who use drugs could decrease their partners’ access to resources necessary to follow up in 
treatment such as transportation, money, and social support. Despite prior literature suggesting 
involvement in the criminal justice system introduces barriers to following up and staying 
engaged in HIV prevention and substance abuse interventions, few studies to date examine the 
impact of CJI on attrition in couples-focused HIV prevention interventions.  
 
The HIV risk environment of migrants  
 
Migrants are disproportionately policed and incarcerated by virtue of laws and policies 
governing residency and employment status (Marotta et al., 2017). Prior literature suggests fear 
of deportation as a result of CJI may lead to increased engagement in sexual risk behaviors and 
drug use as a way of coping with social isolation and lack of social support. Labor migrants are 
particularly vulnerable to CJI because residency status in the receiving country is often 
contingent on maintaining legal employment status (Pollizi et al., 2013). Although rates of CJI 
are disproportionately higher among migrants, few studies examine the impact of CJI on sexual 
risks and drug use among migrant populations. Studies investigating the impact of CJI on HIV 
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risks among migrants disproportionately focus on migrants who inject drugs and sex workers 
without focusing on HIV risks among general populations of labor migrants.  
 
Intimate partnerships are further disrupted by CJI for migrants who face prolonged 
separation from intimate partners and other family members leading to social isolation and 
engagement in sexual risk behaviors with multiple sexual partners, transactional sex work as well 
as increased use of drugs and alcohol (Bhugra & Ayonrinde, 2004; Carballo & Nerukar 2001; El-
Bassel et al., 2014). Labor migrants travel long distances to find employment far away from 
primary sexual partners and based on employment laws in the receiving country may not be able 
to legally return home for prolonged periods of time (Yang, 2004; IOM, 2010). Labor migrants 
without legal documentation avoid travel to reduce the possibility of apprehension by migration 
authorities and may face additional separation from loved ones resulting in greater rates of 
engaging in condom-less sex, sex with multiple partners and sex under the influence of drugs and 
alcohol. To address gaps in the literature, this dissertation study uses the three-paper model to 
investigate the impact of criminal justice involvement on injection drug and sexual risk 
behaviors, using three datasets from the United States and Kazakhstan. This dissertation study 
used secondary data from three completed studies Project PACT, Project Renaissance and the 
Silk Road Project. All of the aims for the proposed dissertation are distinct from the aims of the 
respective parent studies. 
 




The rationale for using datasets from the United States and Kazakhstan is strongly 
supported for several reasons. Paper 1 used data from Project Pact a couples focused HIV 
prevention intervention for drug-involved men and their intimate partners in New York City. The 
United States has the highest incarceration rates in the world consisting disproportionately of 
African Americans and people who use drugs (BJS, 2018). African American men who use 
drugs have the highest rates of incarceration and HIV in the United States as well as the lowest 
rates of retention and engagement in HIV and substance use disorder treatments (CDC, 2018). 
Paper 2 used data from Project Renaissance a couples-focused HIV prevention intervention for 
male PWID and their intimate partners in Almaty, Kazakhstan. Kazakhstan has one of the largest 
populations of PWID in the world and rates of incarceration that are the highest in Central Asia 
(UNAIDS, 2018). Paper 3 used data from the Silk Road Health Project an epidemiological study 
of male migrant market vendors from Tajikistan, Uzbekistan, Kyrgyzstan and internal migrants 
who work at one of the largest marketplaces in Central Asia. Kazakhstan is home to one of the 
largest labor migrant populations in the world and is located in the only region where rates of 
HIV continue to rise in the general population (IOM, 2018).  
 
Paper 1. The first paper investigated the association between exposure to the legal risk 
environment and sexual risk behaviors of men in community corrections and their intimate 
partners in New York City. This paper hypothesized that greater involvement in the criminal 
justice will be associated with greater sexual risk behaviors with other partners, study partners 
and any sexual partners. The legal risk environment of drug involved men in community 
corrections and their intimate partners were conceptualized as exposures to contacts with law 
enforcement officers as well as lifetime and 90 day exposures to arrest, number of prior 
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misdemeanor and felony convictions, and lifetime exposure to conviction for drug-related 
offenses, property crimes, violent crime, disorderly conduct, and other crimes, lifetime and 
number of jail episodes as well as lifetime number of times and total lifetime length of prison 
time served. This study hypothesized that exposure to the legal risk environment of men in 
community corrections and their intimate partners would be associated with increased risk of 
one’s own sexual risks with any partner, study partners and other partners. This study also 
hypothesized that one’s exposure to the legal risk environment would be associated with their 
intimate partners’ sexual risk behaviors with any partner, study partners and other partners. 
 
Data for this study consisted of cross-sectional data from Project PACT a couples-
focused randomized clinical trial of 230 couples of drug involved men in community corrections 
and their intimate partners. The outcome consisted of scales measuring sexual risks with any 
partner, study partners and other partners modeled after an 11-item HIV risk behavior scale with 
high reliability. The Actor-Partner Interdependence Model using Structural Equation modeling 
estimated associations between exposure to the legal risk environment and the sexual risk 
behaviors of both intimate partners after adjusting for income, relationship satisfaction, 
depression, substance use, race and ethnicity. Several dyadic patterns were identified based on 
hypothesis testing of associations between CJI on one’s own and their partner’s sexual risks that 
inform couples-focused HIV prevention interventions with men in community corrections and 
their intimate partners.  
 
Findings supported several hypotheses put forward that criminal justice involvement of 
men in community corrections and their intimate partners would be associated with increased 
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risk of engaging in sexual risks for both male and female partners. Male partners’ exposure to 
police contact in the past 90 days was associated with increased risk of engaging in sexual risk 
behaviors with any partner and other partners for both male and female partners in an actor-
partner dyadic pattern. Lifetime exposure to arrest was associated with increased sexual risk 
behaviors with any partner for female partners and other partners for male partners. An actor-
partner pattern was identified in which female partners’ exposure to arrest was associated with 
their own sexual risks with study partners as well as their male partners’ sexual risks with study 
partners. Male partners’ arrest in the past 90 days was associated with their own sexual risks with 
other partners as well as their female partners’ sexual risks with study partners.  
 
Lifetime conviction for a misdemeanor was associated with female partners’ sexual risks 
with study partners and male partners sexual risks with other partners. Conviction of female 
partners for a misdemeanor was associated with male partners’ sexual risks with others. The 
number of times male partners were convicted for a misdemeanor was associated with increased 
sexual risk behaviors with any partner, and study partners. Lifetime exposure to felony 
conviction was associated with increased sexual risks with study partners for female partners and 
the number of lifetime felony convictions was associated with increased sexual risks with study 
partners for male partners. Lifetime conviction for disorderly conduct for male partners was 
associated with engaging in sexual risks with any and study partners. A dyadic pattern was 
identified in which conviction for disorderly conduct of male partners was associated with their 
own and their female partners’ sexual risk behaviors with other partners. Conviction for a drug 
crime was associated with increased sexual risks with any partner for both male and female 
partners and sexual risks with other partners for female partners. Violent crime conviction of 
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male partners was associated with their female partners’ sexual risk behaviors with any partner 
and study partners. Female partners’ lifetime exposure to spending a night in jail was associated 
with increased sexual risk behavior with any and study partners. Male partners’ exposure to 
incarceration was associated with sexual risks with any and other partners. Total time spent in 
prisons was associated with sexual risks with other partners for both male and female partners.  
 
Paper 2. The third paper investigated the association between exposure to the legal risk 
environment and sexual and injection drug risks of people who inject drugs and their intimate 
partners who participated in Project Renaissance a couples-focused HIV prevention intervention 
for PWID and their intimate partners in Almaty Kazakhstan. The legal risk environment of 
intimate couple dyads of people who inject drugs consisted of exposure to arrest, incarceration 
and conviction for a drug crime. This study hypothesized that exposure to the legal risk 
environment would be associated with increased risk of one’s own sexual and injection drug risk 
behaviors. This study hypothesized that one’s exposure to the legal risk environment would be 
associated with their partners’ injection and sexual risk behaviors. Data for this study consisted 
of 216 intimate partner dyads in which both partners reported lifetime injection drug use. The 
outcome of sexual risks consisted of a scale measuring sexual risks with any partner in the past 
90 days as well as injection drug risks with any partner and study partners in the past 90 days 
modeled after the 11-item HIV risk behavior scale with high reliability. The Actor-Partner 
Interdependence Model Using Structural Equation modeling estimated associations between 
exposure to the legal risk environment and the sexual and injection drug risk behaviors of both 
intimate partners after adjusting for drug use, binge drinking, children living at home, income, 




 Female partners’ recent arrest and drug crime conviction was associated with increased 
sexual risks with any partner. Recent arrest was associated with female partners’ injection drug 
risk behaviors with any and study partners. Male partners’ recent arrest was associated with 
increased injection drug risks with study partners. Lifetime arrest was associated with female 
partners’ injection drug risks with any and study partners. A dyadic patterns were identified in 
which female partners’ recent drug crime conviction was associated with their own and their 
male partners’ increased injection drug risk behaviors with any and study partners. Female 
partners’ lifetime exposure to drug crime conviction was associated with increased injection drug 
risks with any and study partners. Lifetime incarceration of female partners was associated with 
their injection drug risk behaviors with any and study partners. Male partners’ exposure to 
incarceration was associated with increased risk of engaging in injection drug risks with study 
partners.  
 
Paper 3. The third paper elucidated longitudinal associations between criminal justice 
involvement and sexual risk behaviors among male migrant market vendors in the Silk Road 
Project in Almaty, Kazakhstan. Migrants’ legal HIV risk environment was conceptualized as 
including questioning by market officials, and migration police, arrest by migration police, 
incarceration, arrest, beatings for political views, deportation, legal work permit and residency 
status. This paper hypothesized that greater involvement in the criminal justice system (# of 
contacts with migration police, # of contacts with market officials, arrest, incarceration, work 
and residency status) would be associated with greater odds of sexual risk behaviors (unprotected 
sex, number of sexual partners, sex under the influence of drugs and/or alcohol).  Data for this 
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study consisted of the Silk Road Health Project an epidemiological study of 1362 male external 
migrants from Uzbekistan, Tajikistan and Kyrgyzstan as well as internal and non-migrants from 
Kazakhstan. Multiple imputation accounted for missing data prior to random effects regression 
models estimating longitudinal associations between factors of the legal risk environment and 
sexual risks in models that stratified based on migration status and adjusted for income, whether 
the participant lived with a spouse and employment in the market place.  
 
Findings from this study supported hypotheses by identifying several significant 
associations between exposures to the legal risk environment and increased odds of engaging in 
sexual risk behaviors. Random effects logistic regressions using multiple imputation identified 
significant associations between questioning by market officials, and increased risk of sex 
trading, sex under the influence of drugs and condom-less sex while traveling for internal and 
external migrants. The number of times internal migrants were questioned by police was 
associated with increased risk of engaging in sex under the influence of drugs and alcohol. Arrest 
by migration police and state officials was associated with increased risk of engaging in sex 
trading, sex with more than one partner and sex under the influence of drugs or alcohol for 
internal migrants and condom-less sex and sex under the influence of drugs or alcohol for 
external migrants. Incarceration was associated with condom-less sex, sex trading and sex under 
the influence of drugs and alcohol for internal migrants and sex under the influence of drugs and 
alcohol for external migrants. Experiencing arrest, incarceration or beatings for political views 
was associated with increased odds of engaging in sex trading, sex with more than one partner 
and sex under the influence of drugs or alcohol, sex trading and sex while traveling for internal 




Human Subjects Protections. Data collection for all three datasets, Project 
Renaissance, Project PACT and the Silk Road Health Project are completed and no new subjects 
were recruited. No new subjects were recruited for the parent studies. This dissertation study did 
not involve the collection of any primary data and analyses will only involve secondary data.  
 
Implications for HIV prevention research and social work practice with populations 
disproportionately impacted by criminal justice and HIV  
 
Several implications for social work practice and HIV prevention interventions arise from 
findings presented in this dissertation study. Cross national analyses using data on multiple 
populations disproportionately impacted by the criminal justice system are critical to generate 
new insights about how the criminal justice system impacts HIV risks among three populations 
that are at greatest risk of HIV. Social workers are in an optimal position to engage justice-
involved populations in HIV prevention interventions and to address vulnerabilities to 
heightened sexual and injection drug risk behaviors among migrants, intimate partner dyads of 
PWID and dyads of drug-involved men in community corrections and their intimate partners. 
Findings from this dissertation study will inform future interventions with migrants that 
incorporate migration police and market officials to increase access to HIV prevention 
interventions and substance abuse treatments for migrant populations in Kazakhstan. Social 
workers possess training to deliver couples focused HIV prevention interventions to intimate 
partner dyads of men in community corrections and their intimate partners as well as dyads of 




Implications from this study justify research into interventions that incorporate the 
criminal justice system including providing interventions in jails and prisons to incarcerated 
partners to reduce risks upon release from secure justice settings. Findings from this dissertation 
study support future research into the effectiveness of social workers delivering HIV prevention 
interventions that include condom distribution and HIV testing services to partners of people 
who are involved in the criminal justice system to address interdependence in the effects of 
criminal justice involvement on sexual risks of both partners. Social workers must play an active 
role in HIV prevention and risk reduction among justice involved populations of migrants and 
intimate partner dyads of people who inject drugs in Kazakhstan and men in community 



























I. Chapter 2: Paper 1: Dyadic analysis of criminal justice involvement and sexual HIV risk among 






The United States leads the world in incarceration rates accounting for 25% of the 
world’s prison population despite only accounting for 5% of the global population. 
Approximately 6.6 million people are involved in the criminal justice system in the United 
States, of which 2.1 million are incarcerated and 4.8 million are on probation (Kaeble & Cowhig, 
2018). Policies targeting people who use drugs for arrest and prosecution resulted in 1.5 million 
or 85% of all inmates having some form of substance use disorders in prison and jail systems in 
the United States (National Center on Addiction and Substance abuse 2010). Every year 7 
million individuals are released from jails and 600,000 from state and federal prisons through 
either parole or probation. Rates of HIV are even higher among people on probation in New 
York City with estimates as high as 8.5%. A study of individuals on probation in Delaware found 
a prevalence of HIV of 8% which is nearly six times the rates of HIV in prisons and 28 times the 
national prevalence of .3%. Belenko et al., (2004) examined HIV risks among offenders under 
community supervision and found that 12% of male and 17% of female probationers tested 
positive for HIV.  
 
The majority of people who are incarcerated for drug law violations reenter the 
community through community supervision in the form of probation and parole and are reunited 
with their intimate partners (Green & Winik, 2010; Wagner & Rabuy, 2016; Phelps, 2013). 
Further involvement in the criminal justice system of people on probation through police 
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contacts, arrest, conviction, and incarceration disrupts and destabilizes intimate partnerships 
resulting in the potential for engaging in high risk sexual behaviors. Prior literature suggests that 
people in community corrections engage in greater rates of sexual risk behaviors compared to the 
general population (Harawa et al., 2011; El-Bassel et al., 2018; El-Bassel et al., 2017; Gordon et 
al., 2013; McClelland et al., 2002). Despite these concerns, research is lacking that investigates 
associations between partners’ criminal justice involvement and sexual risks within the context 
of intimate partner dyads of drug-involved men in community corrections in the United States. 
To address these gaps, the following study investigated associations between multiple types of 
criminal justice involvement including contacts with police, arrest, types of conviction as well as 
incarceration in jails and prisons and sexual risk behaviors of men in community corrections and 
their intimate partners.  
 
The legal HIV risk environment among drug-involved men in community corrections and 
their intimate partners  
 
The risk environment framework provides an ecological model for conceptualizing how 
CJI shapes the occurrence of HIV infection and drives disparities in sexual risk factors that 
disproportionately impact populations of African Americans in the United States (Burris et al., 
2004; Rhodes, 2002; Rhodes et al., 2005). Moreover, the risk environment conceptualizes CJI as 
an exogenous influence that interacts with endogenous characteristics such as substance use 
severity, age and sex to increase risk of engaging in sexual risk behaviors and HIV infection 
(Strathdee, Beletsky and Kerr, 2015; Strathdee et al., 2010). The legal risk environment in the 
United States is one type of risk environment consisting of policies that target impoverished 
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predominantly African American communities, laws criminalizing drug use, arrest, incarceration 
and probation (Maher & Dixon, 2017).  
 
The legal HIV risk environments in the United States led to the mass incarceration of 
disproportionately African American men and women for drug-related offenses due to laws 
criminalizing drugs, aggressive policing in minority communities, lengthy prison sentences, and 
mandatory minimums (Johnson, 2011; Garland, 2001; Enns, 2014; Clear & Frost, 2015; Patillo 
et al., 2004). Punitive drug policies resulted in a 700% growth in the number of people who are 
incarcerated in the United States from 1972-2013 (Johnson, 2011). The unequal application of 
laws along racial and ethnic lines resulted in the disproportionate involvement of people who use 
drugs in the criminal justice system (Garland et al., 2001; Clear & Frost, 2015; Western & 
Wildeman, 2009; Walker et al., 2012). Aggressive enforcement of low-level offenses including 
disorderly conduct, drug distribution, possession and use, drug paraphernalia, property crimes, 
and public intoxication resulted in the mass incarceration of young African American men in the 
United States (Rios, 2011; Western & Wildeman, 2009; Maur, 2001; Clear & Austin, 2009; 
Gelman et al., 2007). 
 
The disproportionate surveillance of minority populations in urban environments in the 
United States led to the mass incarceration African American men many for drug offenses and a 
disproportionate number of African American men on community corrections (Beckett et al., 
2006; Gelman et al., 2007; Rios, 2011; Walker et al., 2012). Many drug offenses result in 
community supervision in the form of probation following court adjudication and parole 
following incarceration for more than a year (Green & Winik, 2010; Wagner & Rabuy, 2016; 
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Phelps, 2013). Parole is defined as early release from prison and probation consists of 
supervision in the community in lieu of or in addition to prison time and is established at the time 
of sentencing by a judge. The disproportionate arrest and incarceration of African American men 
reinforce inequalities in rates of HIV in the United States (Binswanger et al., 2012; Sharpe et al., 
2012; Wohl et al., 2006). Figure 2.1 illustrates the legal risk environment of men in community 
corrections and their intimate partners. 
 
Figure 2.1. The legal risk environment, endogenous factors and HIV risks of men in 
community corrections and their intimate partners 
 
 
The HIV legal risk environment as a social determinant of sexual health disparities 
 
Prior literature suggests that African Americans who are involved in the criminal justice 
system have higher rates of HIV infection, sexual risk behaviors and drug use compared to 
populations in the general community (Adams et al., 2013; Knittel et al., 2013; Meyer et al., 
2014; Meyer et al., 2015; McClelland et al., 2002; Pouget et al., 2010; Epperson et al., 2010). 
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Incarceration and CJI interrupts access to HIV prevention interventions which leads to poor 
virological suppression, low rates of adherence to HIV medication and attrition from HIV 
prevention interventions (Altoff et al., 2013; Chen et al., 2013; Khan et al., 2011; Meyer et al., 
2014; Mayer et al., 2015; Springer et al., 2011; Williams et al., 2013; Loeliger et al., 2018). Mass 
incarceration particularly within predominantly African American communities creates 
imbalances in the sex ratio between men and women in which women in the community greatly 
outnumber men (Greene et al., 2016; Pouget et al., 2010; Khan et al., 2009). The uneven ratio 
between men and women results in increased engagement in sexual risk behaviors including 
condom-less sex, and multiple sex partners that contribute to higher rates of HIV infection 
among populations who are disproportionately impacted by the criminal justice system (Greene 
et al., 2016; Pouget et al., 2010; Khan et al., 2009). Pouget et al., (2010) identified associations 
between low sex ratios, high incarceration rates and greater risk of having more than 5 sexual 
partners. Moreover, Greene et al., 2016 found an association between low sex ratios and greater 
risk of engaging in condom-less sex and sex with more than one partner as well as an association 
between incarceration rates and increased sexual risk behaviors for men. 
 
The HIV legal risk environment and sexual risk behaviors of drug-involved men in 
community corrections and their intimate partners 
 
Mass incarceration imposes tremendous upheaval and disruption to intimate relationships 
and bonds (Khan et al., 2011; Fogel et al., 2015; Grinstead et al., 2005). Comfort’s (2009) 
research portrays the collateral emotional and financial consequences imposed upon women 
whose intimate partners are incarcerated consisting of financial inequalities and emotional 
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challenges of maintaining intimate relationships. Prior research by Khan et al., (2011) found that 
men who did not cohabitate with a primary intimate partner at the time of incarceration were 
more likely to engage in multiple sex partnerships, and sex trading and 55% of relationships 
ended during incarceration. Criminal justice involvement undermines intimacy thus increasing 
the risk that partners will engage in sexual risk behaviors with other partners (Comfort et al., 
2005; Khan et al., 2008; Khan et al., 2009; Khan et al., 2011a; Khan 2011b). Davey-Rothwell et 
al. (2013) found that 50% of a sample of 175 women engaged in sexual risk behaviors with other 
partners during incarceration of their primary partner. Khan et al., (2009) examined data from the 
National Survey of Family Growth and identified significant associations between incarceration 
in the past year and engaging in sex with multiple partners and condom-less sex among people 
who reported incarceration and illicit drug use. Khan et al., (2008) examined data from North 
Carolina and found that men with incarceration in the past 12 months were more likely to report 
multiple sex partners, and transactional sex compared to men with no incarceration in the past 12 
months.  
Mechanisms connecting criminal justice involvement to sexual risk among drug 
involved men in community corrections  
Several underlying mechanisms justify empirical inquiry into relationships between the 
criminal justice system and sexual HIV risk factors among men in community corrections and 
their intimate partners. Criminal justice involvement of men in community corrections and their 
intimate partners may undermine trust and intimacy thus leading either or both partners to seek 
sexual intimacy with other partners. Moreover, frequent police contact and arrest may impose 
financial constraints on intimate partners thus resulting in less relationship power to negotiate 
condom use and other HIV prevention strategies. Another potential mechanism explaining 
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associations between criminal justice involvement and their own sexual risk behaviors as well as 
the sexual risk behaviors of their intimate partners consists of interruptions to accessing HIV 
prevention and substance use treatment services due to arrest, conviction and incarceration. 
Moreover, incarceration and criminal justice involvement may result in homelessness due to 
exclusion from public housing and public assistance programs resulting in increased sexual risk 
behaviors of condom-less sex with other and sex trading behaviors.  
Sex differences in mechanisms leading to criminal justice involvement between male and 
female partners 
Prior literature suggests differences exist between men and women in underlying 
mechanisms that connect criminal justice system involvement to sexual risk. Women in the 
criminal justice system have greater health needs particularly needs for HIV prevention 
interventions and mental health treatment Meyer et al., 2014; Milloy et al., 2012.Although more 
men are involved in the criminal justice system, rates of HIV infection and need for HIV 
prevention services are higher among women compared to men (Adams et al., 2013; Abiona et 
al., 2009; McClelland et al., 2002; Williams et al., 2013;). McClelland et al., (2002) identified a 
significant relationship between severe mental health disorders and higher risk of sexual and 
injection drug risk behaviors. Women who are involved in the criminal justice system are 
exposed to greater rates of trauma by criminal justice practitioners introducing a potential risk 
factor of HIV through gender-based sexual misconduct in the criminal justice system (Stringer et 
al., 2018; Cottler et al., 2015). Cottler et al (2015) analyzed data from women in community 
corrections and found upwards of 25% of the women reported experiencing sexual violence from 
law enforcement officers. For men Knittel et al., (2014) examined data from Add Health and 
found that men who were incarcerated were more likely to have a greater number of sexual and 
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concurrent sexual partners than men who were not incarcerated. These relationships were 
attenuated when substance use was included in the model suggesting a potential interaction 
effect of criminal justice system involvement with substance use on sexual health for men with a 
history of incarceration (Knittel et al., 2014). 
 
The HIV legal risk environment and interdependence theories of criminal justice system 
involvement and sexual HIV risks 
 
Interdependence theory is a social ecological framework of understanding drivers of 
sexual HIV risks that emphasizes the importance of considering the transactions between 
individuals within the context of intimate partner dyads. Sexual health decision-making occurs 
within a social context in which one partner weighs the options of engaging in sexual risks based 
on the potential benefits or negative consequences provided by their partner such as intimacy, 
closeness, trust, safety and other factors (Mustanski et al., 2014; Rusbult & Van Lange, 2003; 
Muise et al., 2018). Expectancies, intentions and behaviors of intimate partners are shaped by 
perceived costs and rewards of maintaining intimate relationships and factors that operate at the 
dyadic level (Montgomery et al., 2012; Mushquash et al., 2013; Lewis et al., 2006; Rodriguez et 
al., 2014; Rusbult & Van Lange, 2003).  
 
Interdependence frameworks rests on the assumption that in order to understand what 
influences sexual health, models must take into account both partners’ experiences including 
relationship satisfaction, coping styles, intimate partner violence, alcohol use, mental health and 
other factors (Bentley et al., 2007; Montgomery et al., 2012; Mushquash et al., 2013; Rodriguez 
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et al., 2014). Interdependence theories of sexual health generate hypotheses about how one’s 
own exposures to the HIV legal risk environment influence the sexual health of their partners 
(Arriaga, 2013; Reis & Arriaga, 2015). In the contexts of interdependent couples, factors that 
lower intimacy such as intimate partner violence, closeness and communication undermine 
strength and health of intimate relationships and increase engagement in sexual risks with other 
partners (Babcock et al., 2017; Musstanski et al., 2014; Gamarel et al., 2016).  
 
Dyadic research investigating interdependence between incarceration and sexual risk 
behaviors employ either single- or double-sided study designs (Muise et al., 2018; Mustanski et 
al., 2014). Single-sided study designs gather information from participants about their intimate 
partners with one member of a romantic relationship (Karney et al., 2010; Mustanski et al., 
2014).  In these designs the actor provides information about their respective partners without 
any corroborating information (Mustanski et al., 2014; Arriaga, 2013; Reis, 2015). A double-
sided design by Epperson et al., (2011), used data from a sample of women involved in a 
methadone program and their intimate partners to estimate the effects of incarceration on sexual 
risk and identified significant associations between incarceration of male partners and their 
female partners engagement in condom-less sex. Double-sided designs measure the same 
variables from both partners and is widely considered the most rigorous form of dyadic research 
(Mustanski et al., 2014). Figure 2.2 presents a visualization of a double-sided study design of 
interdependence between criminal justice involvement and sexual risks among drug-involved 
men in community corrections. Couples focused HIV prevention interventions are double-sided 
studies by design and rely on the core assumption that delivering a risk reduction to both intimate 
partners will address interdependence in the underlying factors that produce sexual risks and 
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facilitate HIV infection (McMahon et al., 2013; El-Bassel & Wechsberg, 2012; El-Bassel et al., 
2011; El-Bassel et al., 2003; Karkey et al, 2010). 
Figure 2.2. Two-sided study design of interdependence model of male and female 
partners’ criminal justice involvement and sexual risks 
 
Data from intimate partner dyads are correlated because one partners’ response is 
dependent on the other partner and require analytical approaches that take into account the 
shared variance between members of couples (Eberly et al., 2011; Arriaga, 2013; Laursen, 2005; 
Gonzalez & Griffin, 2012; Wickham & Knee, 2012; West et al., 2008). The most widely 
implemented analytic strategy to account for interdependence within couples includes the actor 
partner interdependence model which accounts for correlation between responses of each partner 
and identifies several potential dyadic patterns (Cambell & Stanton, 2015; Cook & Kenny, 2005; 
Cook & Snyder, 2005; Gonzalez & Griffin, 2012). The first pattern consists of actor effects and 
measures the association between one partner’s CJI and their own sexual risk outcome 
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(Fitzpatrick et al., 2016; Cook & Snyder, 2005; Kenny & Ledermann, 2010). The second pattern, 
partner effects consists of the association between one’s CJI and their partners sexual risk 
outcome (Cook & Snyder, 2005; Cook & Kenny, 2005; Campbell & Stanton, 205). Couple 
effects refer to dyadic patterns with significance in both partners’ association between CJI and 
sexual risk and encompasses two patterns. The first is joint effects or actor-partner effects 
consisting of significant influences on sexual risks by their own and their partners’ criminal 
justice involvement (Mustanski et al., 2015). The second, mutual joint effects refers to significant 
influences or actor-partner effects for both partners (Cook & Kenny, 2005). Other significant 
covariates linked in prior literature examining dyadic factors associated with HIV risks and 
infection include relationship satisfaction, income, substance use of both partners, alcohol use, 
depression, age and income.  
Gaps in existing research  
 
No studies to date examine interdependence in associations between criminal justice 
involvement and sexual risks of drug involved men in community corrections and their intimate 
partners. Studies are needed that examine the association between multiple kinds of CJI and 
sexual risks among drug involved populations on probation and other forms of community 
corrections. Community supervision programs including probation are opportune settings to 
provide HIV prevention interventions given high rates of HIV of men on probation and 
opportunities to address HIV risks in the period immediately following incarceration. Findings 
from studies into interdependence within couples regarding how exposure to CJI and sexual 
health could inform couples focused HIV prevention interventions for drug-involved men in 
community supervision. Despite the importance of considering the interdependence between 
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partners in relationships most studies only focus on a single partner using actor only or one-sided 
study designs. To address gaps in the literature, the following study investigated associations 
between CJI and sexual risk behaviors among intimate partner dyads of drug involved men in 
community corrections and their intimate partners in New York City. The following study 
hypothesized:  
 
Hypothesis 1a (Actor effects): Drug-involved men in community corrections and their intimate 
partners who are exposed to CJI consisting of contact with law enforcement officers, arrest, 
conviction, spending time in jail and incarceration), will report engaging in significantly greater 
sexual risk behaviors (any partner, other partners and study partner) compared to PWID who are 
not exposed to CJI. Hypothesis 2a (Partner effects): Drug involved men in community 
corrections and their intimate partners who are exposed to CJI consisting of contact with law 
enforcement officers, arrest, conviction, spending time in jail and incarceration, will report 
engaging in significantly greater sexual risk behaviors (any partner, other partners and study 
partner) compared to PWID who are not exposed to CJI.  
Figure 2.3. Hypothesized actor and partner pathways between criminal justice involvement 




Figure 2.3 presents hypothesized actor and partner pathways of associations between criminal 
justice involvement and sexual risks among drug involved men in community corrections and 




The aims of Project PACT were to evaluate the effectiveness of Connect II and 
Treatment as Usual compared to TAU alone on outcomes of decreasing confirmed STIs sexual 
risk behaviors of condom-less sex, multiple sexual partners, and more than one prior sexual 
partner at 12-month follow-up. The study design of Project PACT consisted of a randomized 
clinical trial (RCT) of 240 male offenders in community corrections and their female partners 
(n=480) (El-Bassel et al., 2018). Random assignment of couples consisted to either the Connect 
II provided by a case manager or counselor plus TAU. Assessments occurred at 3, 6, and 12 
months following the intervention (El-Bassel et al., 2018). Participants were recruited at 
community correction provider (CCP) sites following sentencing by trained research assistants 
who approached male clients and provided informational fliers. Research assistants obtained 
consent and administered a screening interview to determine eligibility. Data for this study 







Sexual HIV risks. The Risk Behavior Assessment inquired about sexual risk behaviors in 
the past 90 days consisting of number of times participants reported engaging in condom-less 
vaginal sex, condom-less anal sex and sex under the influence of drugs with study partners, sex 
with multiple sex partners, condom-less vaginal sex, condom-less anal sex and sex under the 
influence of drugs with other partners and trading sex for money drugs shelter or food (National 
Institute on Drug Abuse [NIDA, 1991]). Prior studies using an index measure of injection drug 
risk classify injection drug HIV risks using indicators of frequency to provide a continuous score 
of engaging in injection and sexual risk behaviors (Kalichman et al., 2006; Woody et al., 2014) 
among people who inject drugs (Choopanya et al., 2002; Shahesmaeli et al., 2015) and other key 
affected populations (Yin et al., 2018; Bonar et al., 2016; Choopanya et al., 2002; Zhang et al., 
2012). The following study conceptualized sexual HIV risk behaviors using a scale modeled 
after prior literature (; D’Onofrio et al., 2015).  
 
Question items used for the sexual risk scale are based on the 11 item HIV risk behavior 
scale which contains two subscales of 6 items of sexual risks and 5 items of injection drug use 
(Drake et al., 1991; D’onofrio et al., 2015; Lejuez et al., 2004). Prior literature demonstrates high 
validity and reliability of the scales (D’onofrio et al., 2015). Twelve response categories 
classified question items to reflect engaging in sexual risk behaviors (1) 1-2, (2) 3-4, (3) 5-10, (4) 
11-20, (5) 21-30, (6) 31-40, (7) 41-50, (8) 51-60, (9) 61-70, (10) 71-80, (11) 81-90 and (12) 90+ 
times. The overall sexual risk scale included condom-less vaginal or anal sex with study partners, 
sex under the influence of drugs or alcohol with study partners, sex trading, condom-less vaginal 
sex or anal sex with other partners, and sex under the influence of drugs and alcohol with other 
partners. Combining condom-less anal and vaginal sex with study partners and other partners in 
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the scale measuring sexual risks with all partners resulted in an improvement in the reliability of 
the scale for both male and female partners. Internal consistency suggested acceptable reliability 
for the overall sexual risk scale (.77 for male partners, .81 for female partners). Two subscales 
included 1) sexual risks with study partners using question items of engaging in a. condom-less 
vaginal sex, b. condom-less anal sex, and c. sex under the influence of drugs; and 2) sexual risks 
with other partners that included a. engaging in condom-less vaginal and anal sex with other 
partners and b. sex under the influence of drugs with other partners and c. trading sex for money 
drugs shelter or food. Combining condom-less anal and vaginal sex with other partners resulted 
in an improvement in model fit of the sex with other partners scale. Table 2.1 presents 
correlation coefficients between indicators of sexual risks for male and female partners as well as 
measures of internal consistency for scales of sexual risks with any partners (.77 for male 
partners, .81 for female partners), study partners (alpha: MP=.71, FP = .78) and other partners 
(alpha: MP=.74, .FP=.81).  
 
Criminal Justice involvement  
 
Legal risk environment. Participants answered several questions to measure history of 
exposure to the legal risk environment that included dichotomous variables of lifetime and 90 
day exposure to contacts with police, arrest as well as conviction history for misdemeanor and 
felony offenses. In addition to binary responses, participants were asked the number of contacts 
with law enforcement, arrests, and misdemeanor and felony convictions. Type of conviction 
included dichotomous variables measuring lifetime and 90 day convictions for disorderly 
conduct, public intoxication from alcohol or drugs, driving under the influence of alcohol or 
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drug, use or possession of drug paraphernalia, sale or distribution of drugs, forgery/fraud, 
fencing, illegal gambling, prostitution, probation/parole violations, vandalism, property damage, 
burglary/attempted larceny/auto theft/carjacking, shoplifting/larceny/embezzlement, 
assault/battery manslaughter and weapons offenses. Incarceration included dichotomous question 
items measuring lifetime and 90 day exposures to spending a night in a jail, sentenced to prison 
and probation. Continuous measures included number of jail episodes, times in prison as well as 




Control covariates in Project PACT include relationship quality (MP alpha = .78, FP 
alpha = .81), black race, Hispanic ethnicity, drug use, binge drinking, and depression. Drug use 
severity included a scale that summed the number of days drugs were used in the past month 
(MP alpha = .89, MP alpha =.86).  Alcohol use was measured using the CAGE, a highly 
validated screening assessment for potential alcohol use problems (Mayfield et al., 1974).  
 
Statistical analyses  
The following study aimed to investigate associations between criminal justice 
involvement consisting of having been stopped by the police, arrest, conviction history, 
conviction type, serving jail time, and having been sentenced to prison and scores of sexual risks 
with any partners, other partners and study partners.  
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Descriptive analyses: Descriptive statistics (mean, percentages, median, confidence and 
standard deviations) for CJI, control variables and sexual risk, drug use and attrition described 
the characteristics of the sample of intimate partner dyads of men on community corrections and 
their intimate partners. Mann-Whitney (Wilcoxon Paired Rank Sum) tests compared non-
normally distributed continuous variables of sexual risks to categorical outcome variables 
(Haynes, 2013; Lancaster & Seneta, 2005). Spearman correlations provided a non-parametric 
method of testing for interdependence of sexual risk outcomes (Kenny & Cook, 1999; 
Mustanski, 2015). Mann-Whitney and pearson correlations performed bivariate tests of 
differences between one’s exposures to criminal justice involvement and their own sexual risks 
and their partners’ sexual risks. To avoid potential collinearity, significant variables at p<.05 in 
bivariate analyses were included in separate APIM models using SEM to test hypotheses about 
associations between criminal justice involvement and sexual risks after adjusting for covariates 
of relationship quality, black race, Hispanic ethnicity, drug use, binge drinking, and depression.  
Multivariate Analyses. The Actor-Partner Interdependence Model (APIM) using 
Structural Equation Modeling (SEM) estimated the effects of CJI on sexual HIV risks and drug 
use in Project PACT after adjusting for potential confounders. The APIM using SEM accounted 
for bias from shared variance and interdependence between responses from intimate partner 
dyads. The APIM provided an ideal quantitative analytic method over individualistic approaches 
by identifying underlying dyadic patterns of effects of CJI on sexual risk and drug use of PWID 
and their intimate partners (Cook & Kenny, 2005; Kenny et al. 2010; Kenney et al., 2006; Cook 
& Snyder, 2005; Eaton et al., 2009; Mustanski et al., 2014; Olsen & Kenny, 2006). Data at the 
dyadic level presents challenges for statistical analyses in substance abuse research because 
individuals nested within couples share similarities and are interdependent on key factors such as 
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drug use, and sexual behaviors that they do not share with other participants (Cambpell & 
Stanton, 2015; Gonzalez & Griffin, 2012; Mustanski et al., 2014; Stemmler & Wiedermann, 
2015). The data warrants statistical models and analytic techniques that account for non- 
independence of the data (Olsen & Kenny, 2006; Campbell & Stanton, 2015; Kenny & Cook, 
1999; Mustanski et al., 2014). The APIM with SEM correlates the predictor variables and the 
error terms of the dependent variables to account for interdependence between responses of male 
and female partners.  
 
The structure of the data to carry out this analysis consists of intimate partner dyads as 
units of analysis. All couples are denoted by male or female sex thus providing a dataset with 
distinguishable pairwise data. The aims of this study investigates if sexual HIV risks can be 
influenced by either one’s own CJI (actor-effects), their intimate partners’ CJI (partner-effects) 
and the dyadic effects of CJI (actor-partner effects). SEM assessed associations between CJI and 
sexual risks while adjusting for non-independence of observations by correlating the predictor 
variables and error terms of the sexual HIV risk variables (Kenny et al., 2006; Kenny & 
Lederman, 2010; Ledermann & Kenny, 2017; Olsen & Kenny, 2006; Kenny & Cook, 1999; 
Fitzpatricka et al., 2016; Newsom, 2002). Two paths in the APIM estimate actor-effects of CJI 
for male (am) and female (af) participants and sexual HIV risks while controlling for the CJI of 
their intimate partners (Fitzpatricka et al., 2016; Kashy et al., 2000; Kashy & Kenny, 2011; Papp 
et al., 2010). Figure 3.4 illustrates the process for identifying dyadic patterns using hypothesis 
testing in the actor-partner interdependence model. The actor-only pattern is present when the 
effect of CJI on attrition is significant but none of the partner-effects reach significance 
(Campbell & Stanton, 2015). The partner only pattern refers to an arrangement of parameter 
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coefficients with insignificant actor effects (am) and significant partner effects (pm) (Kenny et 
al., 2006; Cook & Snyder, 2005; Kenny & Cook, 1999; Cook & Kenny, 2005). There are two 
potential dyadic patterns that can be identified. 1) Statistical significance of the effects of CJI of 
one partner on their own and their partners’ sexual risks indicates a joint pattern or actor-partner 
pattern. The second dyadic pattern occurs when there is significant actor-partner effects for both 
partners and is called mutual joint effects.  
Figure 2.4. Process for identifying dyadic patterns using hypothesis testing in the APIM for 
dyads of intimate partner dyads of couples who inject drugs.  
 
Analyses consisted of several APIM models assessing associations between exposures to 
criminal justice involvement for each partner and dependent variables of sexual risks with with 
other partners. Goodness of fit indices assessed the model quality using chi-square, Root Mean 
Squared Errors of Approximation (RMSEA), Comparative Fit Index (CFI), Tucker Lewis Index 
(TLI), and Standardized Root Mean Residual (SRMR) (Cheung & Rensvold, 2002; Schermellch-
Engel, Moosbrugger & Muller, 2003). Goodness of fit indices rely on acceptable model fit 
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thresholds of p-value >.05 for chi-square, and values of indices of <.06 for RMSEA, <.90 for 
CFI and TLI, and <.08 for SRMR (Cheung & Rensvold, 2002; Schermellch-Engel, Moosbrugger 
& Muller, 2003). All analyses were performed using the SEM functions in MPLUS (Acock, 
2013; Kline, 2015; Willett, 2014). Power analysis was conducted based on the criteria of a 
minimum of 200 units of analysis to conduct analysis of non-complex models (Fan et al., 1999; 
Kline 2015; Westland, 2010) 
RESULTS  
 
Descriptive characteristics of intimate partner dyads  
 
Table 2.2 presents correlations between partners’ responses on sexual risk scales. Significant 
correlations indicate interdependence in sexual risks with study, other and any partners. Table 
2.3 presents descriptive characteristics of male and female partners’ criminal justice involvement 
and control covariates.  
 
Police contacts. Exposure to lifetime contact with law enforcement officers among male partners 
accounted for 87.72% (n=200) of intimate couple dyads and 59.91% (n=136) of intimate couple 
dyads had female partners who reported ever coming into contact with law enforcement officers. 
On average male partners reported 29.42 (SE=5.45) and female partners reported an average of 
3.74 (SE=.63) contacts with law enforcement officers during their lifetimes. Exposure to contact 
with police in the past 90 days among male partners accounted for 44.10% (n=101) of the 
couples and 20.09% (n=49) of female partners reported recent contact with law enforcement 
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officers. The average number of contacts in the past 90 days was 3.13 (SE=.51) for male and .83 
(SE=.27) for female partners.  
Arrest. Couples with male partners who were arrested accounted for 96.93% (221) of the sample 
and 62.11% (n=141) of couples had female partner that reported lifetime exposure to arrest. The 
average number of lifetime exposures to arrests was 15.51 (SE=1.36) for male partners and 4.24 
(SE=.59) for female partners. The prevalence of recent exposure to arrest among male partners 
was 28.95% (n=66) and 8.81% (n=20) for female partners. The mean number of recent arrests 
was .82 (SE=.39) for men and .12 for women (SE=.03) 
 
Conviction history.  
 
Misdemeanor convictions. Lifetime misdemeanor conviction history was reported by 
80.26% (n=183) of the couples and 34.36% (n=78) of the intimate couple dyads had a female 
partner who reported lifetime history of conviction for a misdemeanor. The mean number of 
lifetime misdemeanors were 7.05 (SE=.78) for men and 1.70 (SE=.35) for women. Recent 
exposure to misdemeanor conviction accounted for 22.81% (n=52) and 5.29% (n=12) of the 
sample.  
Felony convictions. Lifetime felony conviction among male partners was reported in 
67.98% (n=155) intimate partner dyads and 16.74% (n=38) of couples had a female partner who 
reported a lifetime history of felony conviction. The mean number of lifetime convictions for 
male partners was 1.69 (SE=.17) and .33 (SE=.07) for female partners. Recent conviction for a 
felony among male partners accounted for 6.11% (n=14) of couples and 1.74% (n=4) of couples 




Conviction type  
 
Disorderly conduct. Conviction for disorderly conduct among male partners was reported 
by 38.16% (n=87) of the couples and 16.62% (n=40) of the couples had a female partner who 
reported lifetime conviction for disorderly conduct. The prevalence of recent conviction for 
disorderly conduct among male partners was 3.07% (n=7) and 2.64%(n=6) of couples had a 
female partner with recent conviction for disorderly conduct.  
 
Drug law violations. The most commonly reported conviction type was use or 
possession of drugs with prevalence of 52.63% (n=120) of male and 19.82% (n=45) of female 
partners within intimate partner dyads. Conviction for any drug crime conviction among male 
partners comprised 58.33% (n=133) of the intimate partner dyads and 23.79% (n=54) of female 
partners were convicted for any type of drug crime. The prevalence of recent conviction for a 
drug law offense among male partners was 9.65% (n=23) and 3.96% (n=15) of couples had a 
female partner with a lifetime history of a drug law conviction.  
 
Property crimes. The most commonly reported conviction for property offenses was 
shoplifting accounting for 18.86% (n=43) of couples with male and 13.66% (n=31) with female 
partners reporting a lifetime conviction for shoplifting. The prevalence of lifetime exposure to 
conviction for any property offense among female partners was 16.16% (n=37) compared to 




Violent crimes. Lifetime conviction for a violent crime among male partners accounted 
for 22.71% (n=52) of the couples and 9.71% (n=21) of couples had a female partner who 
reported a prior conviction for a violent crime. Recent conviction for a violent crime among male 
and female partners accounted for 1.32% (n=3) of the intimate partner dyads.  
 
Other crimes. Convictions for driving under the influence of drugs or alcohol, 
forgery/fraud, illegal gambling and prostitution among male partners accounted for 15.35 (n=30) 
of the couples and 12.33% (n=28) of couples had a female partner that was convicted for other 
crimes. Recent conviction for other crimes among male partners were reported by none of the 
couples and conviction for other crimes among female partners accounted for .44% (1) of the 
couples.  
 
Incarceration history  
 
Spending time in jail. The prevalence of having spent one night or more in jail among 
female partners was 42.73% (n=97) of couples and 81.58% (n=186) of male partners reported at 
least one lifetime jail episode. The average number of nights staying in jail for male partners was 
13.63 (SE=2.89) and 7.54 (SE=2.49) times for female partners. Spending time in jail in the past 
90 days among male partners accounted for 22.37% (n=51) of couples and 4.85% (n=11) of 
couples reported having a female partner who spent time in jail in the past 90 days.  
 
Spending time in prison. The prevalence of ever receiving a prison sentence among male 
partners accounted for 39.91% (n=91) of couples and 10.13% (n=23) of couples had a female 
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partner who ever received a prison sentence. The mean number of prison sentences was 1.29 
(SE=.17) for male and .31 (SE=.11) for female partners. The mean number of months ever spent 
in prison was 32.19 (SE=4.66) for male and 6.46 (SE=2.10) for female partners)  
 
Control covariates. A majority of the sample was black accounting for 77.19% (n=176) 
of male and 69.16% (n=157) of female partners. Drug use frequency in the past 30 days for all 
drugs was 22.96 (SE=5.04) for male and 17.71 (SE=2.61) for female partners. A third of male 
partners (n=76) and 23.79% (n=54) of female partners reported engaging binge drinking in the 
past 90 days. The mean depression scores were 39.22 (SE=.70) for male and 35.83 (SE=.82) for 
male partners. The mean relationship satisfaction score was 29.19 (SE=.26) for male and 28.45 
(SE=.25) for female partners. 
 
Sexual risk behaviors  
 
Table 2.4 presents descriptive statistics of the mean number of times engaging in sexual 
risk behaviors, means of categorical variables, ranges of values, and standard errors for male and 
female partners. The scores of sexual risks with all partners was 8.53 (SE=.51) for male and 7.43 
(SE=.45) for male partners. The mean scores of the scale of sexual risks for study partners was 
6.38 (SE=.35) for male and 5.94 (SE=.34) for female partners. The mean score of the scale of 
sexual risks with other partners was 2.41 (SE=.31)  for male and 1.60 (SE=.27) of female 
partners.  
 




Table 2.5 presents bivariate Mann-Whitney tests for differences between dichotomous 
variables of criminal justice involvement and scores on sexual risks with any, study and other 
partners for male and female partners. Table 2.6 presents bivariate correlations between 
continuous variables of criminal justice involvement and sexual risks of men in community 
corrections and their intimate partners. 
 
Police contacts. Sexual risk behaviors with any partners of male and female partners who 
were stopped by police in the past 90 days were significantly greater than male (M=9.74 SE.75 
vs. M=7.58, SE=.68, p<.05) and female partners (M=8.34, SE=.69 vs. M=6.71, SE=.60, p<.05) 
who were not stopped in the past 90 days. Female partners who reported being stopped by the 
police in the past 90 days had male partners who reported greater sexual risk behaviors with 
other partners compared to couples with female partners who were not stopped in the past 90 
days (M=4.07, SE=.95 vs. M=1.99, SE=.30, p<.05). Male partners who reported being stopped 
by police in the past 90 days engaged in significantly greater risk behaviors with their study 
partners compared to couples with men who were not stopped (M=7.14, SE=.53 vs, M=5.60, 
SE=.47, p<.05). Male partners who were stopped by police in the past 90 days had female 
partners who reported greater sexual risk behaviors with their study partners compared to women 
whose partners were not stopped in the past 90 days (M=7.03, SE=.55 vs. M=5.07 SE=.40, 
p<.05).   
 
Arrest. Male partners who were ever arrested reported greater sexual risk behaviors with 
any partner compared to male partners who were not arrested (M=8.63, SE=.51 vs. M=5.14, 
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SE=4.32, p<.05). Female partners who reported lifetime arrest reported greater sexual risk 
behaviors with other partners compared to couples with women who did not report arrest 
(M=2.18, SE=.41 vs. M=.69, SE=.19 p<.05). Male partners who were arrested reported greater 
sexual risk behaviors compared to male partners who were not arrested (M=6.39, SE=.36 vs. 
M=3.29, SE=2.48, p<.05). Male partners who were arrested had female partners who reported 
greater sexual risks compared to couples with women whose intimate partners did not report ever 
experiencing arrest (M=6.04, SE=.34 vs. M=3.14, SE=1.90, p<.05). Female partners who were 
arrested in the past 90 days reported significantly greater sexual risks with any partner compared 
to female partners who were not arrested (M=11.50, SE=1.34 vs. M=7.03, SE=.48). Male 
partners exposure to arrest in the past 90 days had female partners with significantly greater 
sexual risk behaviors with study partners (M=9.05, SE=.99, M=5.62, SE=.35, p<.05). 
 
Conviction history  
 
Misdemeanor. Male partners who reported lifetime misdemeanor conviction engaged in 
significantly greater sexual risks with other (M=2.68, SE=.36 vs. M=1.22, SE=.48, p<.05) and 
study partners (M=6.67, SE=.39 vs. M=4.80 SE=.79, p<.05). Male partners who reported 
misdemeanor convictions in the past 90 days reported significantly greater sexual risk behaviors 
with other partners (M=4.25, SE=.82 vs. M=1.85, SE=.31, p<.05). Male partners’ number of 
misdemeanor convictions was correlated with greater engagement in sexual risks with other 




Felony. Male partners who reported lifetime history of felony conviction had female 
partners who reported greater sexual risk behaviors with others compared to couples with female 
partners whose intimate partners did not report a history of felony conviction (M=3.66, SE=1.01 
vs. M=1.21, SE=.24, p<.05). Male partners’ number of felony convictions was correlated with 
greater engagement in sexual risk behaviors with other partners (r=.12, p<.05). Female partners 
number of felony convictions were correlated with their own (r=.13, p<.05) and their partners’ 




Disorderly conduct. Male partners who reported lifetime conviction for disorderly 
conduct reported significantly greater sexual risk behaviors with any partner compared to male 
partners who did not report lifetime conviction of disorderly conduct (M=10.69, SE=.96, vs. 
7.20, SE=.55). Male partners who were convicted for disorderly conduct engaged in greater 
sexual risk behaviors with other (M=3.22, SE=.62 vs. M=1.87, SE=.32, p<.05) and study 
partners (M=7.62 SE=.61 vs. M=5.48, SE=.42, p<.05) compared to male partners who were not 
convicted. Male partners who were convicted of disorderly conduct had female partners who 
reported significantly greater sexual risk behaviors with study partners compared to couples with 
women whose intimate partners were not convicted of disorderly conduct (M=7.04 SE=.58 vs. 
M=5.28 SE=.40, p<.05). 
 
Drug related offenses. Male and female partners who reported lifetime conviction for 
drug related offenses reported greater sexual risk with any partner compared to male (M=9.83, 
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SE=.76, vs. M=6.71, SE=.57, p<.05) and female (M=10.79, SE=1.20 vs. M=6.38, SE=.44, 
p<.05) partners who were not convicted. Female partners who were ever convicted of a drug 
crime had male partners who reported greater sexual risk behaviors with any partner (M=8.41, 
SE=.65 vs. M=6.09, SE=.58, p<.05) compared to female partners who were not convicted. Male 
partners who were ever convicted of a drug crime had female partners who reported greater 
sexual risk behaviors with any partner (M=10.85 SE=1.19, vs. M=7.79, SE=.55, p<.05) 
compared to male partners who were not convicted. Male partners who reported prior conviction 
for a drug related violation engaged in significantly greater sexual risks with other partners 
compared to male partners who did not report prior conviction (M=3.14 SE=.47, M=1.36, 
SE=.30, p<.05). Female partners whose intimate partners reported prior conviction for a drug 
related violation engaged in significantly greater sexual risk behaviors with other partners 
compared to female partners who did not have a prior conviction for a drug related offense 
(M=3.96, SE=.91, p<.05 vs. M=.88 SE=.18, p<.05). Female partners with prior conviction for 
drug related offense had male partners who reported significantly greater sexual risk behaviors 
with other partners (M=4.00, SE=.69 vs. M=1.90, SE=.34, p<.05). Female partners with prior 
conviction for a drug offense engaged in greater sexual risk behaviors with study partners 
(M=6.45, SE=.52 vs. M=5.25 SE=.52, p<.05). 
Violent crimes. Male partners who reported prior conviction for a violent crime engaged 
in significantly greater sexual risk behaviors with other partners compared to couples (M=3.46 
SE=.68 vs. M=2.10 SE=.34, p<.05)  and their female partners reported greater sexual risks with 
other partners (M=4.05 SE=1.14 vs. M=2.24 SE=.32, p<.05)  compared to male partners who did 




Incarceration history  
 
Jail. Female partners who ever spent a night in jail engaged in greater sexual risk 
behaviors with others (M=3.30, SE=.52 vs. M=1.73, SE=.36, p<.05) and study partners (M=6.86 
SE=.55 vs. M=5.23 SE=.42, p<.05) compared to female couples who did not spend a night in 
jail. Female partners who ever spent a night in jail reported greater sexual risk with any partner 
(M=8.73 SE=.73 vs. M=6.45 SE=.57, p<.05) and had male partners who reported engaging in 
greater sexual risk behaviors with any partner (M=9.75, SE=.82, vs. M=7.59 SE=.65) 
 
Prison. Male partners who were ever sentenced to prison engaged in greater sexual risk 
behaviors compared to male partners who were not ever sentenced to prison (M=9.75 SE=.82 vs. 
M=7.59, SE=.65, p<.05). Male partners who were ever sentenced to prison engaged in greater 
sexual risk behaviors with other partners compared to male partners who were never sentenced to 
prison (M=3.40, SE=.54 vs. M=1.73 SE=.36, p<.05). Female partners who were ever sentenced 
to prison reported greater engagement in sexual risk behaviors with others (M=4.43 SE=1.11 vs. 
M=2.18 SE=.32, p<.05). Female partners who were ever sentenced to prison had male partners 
who reported engaging in significantly greater sexual risk behaviors compared to couples with 
men whose intimate partners were never sentenced to prison (M=3.91 SE=1.18 vs. M=1.36, 
SE=.26). Months ever served in prison for female partners was correlated with greater 
engagement in sexual risk behaviors (r=.22, p<.05). Greater number of prison stays was 
correlated with greater engagement in sexual risk behaviors with other partners (r=.21, p<.05) for 




Actor partner interdependence models of associations between CJI and sexual HIV risks  
 
Table 2.7 presents results from actor partner interdependence models using SEM estimating 
associations between male and female partners’ criminal justice involvement for sexual HIV risk 
behaviors with any partner. Table 2.8 presents results from actor partner interdependence models 
using SEM estimating associations between male and female partners’ criminal justice 
involvement for sexual HIV risk behaviors with any partner. Goodness of fit statistics show 
acceptable fit for each of the models using Chi-sq, RMSEA, CFI, TLI, and SRMR indices. For 
the model estimating arrest in the past 90 days showed less than acceptable model fit on 3 out of 
the 5 model fit indices.  
 
Contacts with police without arrest in the past 90 days. Results from the APIM 
identified statistically significant associations between contact with police in the past 90 days of 
male partners who were stopped and their own sexual risk behaviors (am:β=.11 CI95=.00, .23, 
p<.05) and their intimate partners sexual risk behaviors (pm: β=.12 CI95=.01, .24, p<.05) with 
other partners. Male partners who were stopped by the police in the past 90 days was associated 
with significantly greater sexual risk behaviors (am: β=.13 CI95=.00, .25, p<.05) with other 
partners. Contact with police for male partners were significantly associated with their female 
partner’s sexual risk behaviors (pm: β=.20 CI95=.08, .33, p<.05) with other partners.  
 
Arrest. Path analyses identified significant associations between lifetime exposure to 
arrest of women and an increase in their own (af: β=.14 CI95=.06, .23, p<.05) and their partners’ 
sexual risk behaviors (pf: β=.10 CI95=.00, .20, p<.05) with study partners. Men’s lifetime 
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exposure to arrest was associated with greater engagement in sexual risk behaviors with other 
partners (am: β=.11 CI95=.00, .20, p<.05). Exposure to arrest in the past 90 days for male partners 
was associated with increased engagement in sexual risk behaviors with study partners for 
female partners (pm: β=.16 CI95=.05, .27, p<.05). Arrest of male partners in the past 90 days was 




Misdemeanor. Lifetime conviction for a misdemeanor of female partners was associated 
with increased engagement in their own sexual risk behaviors with study partners (af: β=.10 
CI95=.01, .21, p<.05). Lifetime conviction for a misdemeanor of male partners was associated 
with increased engagement in sexual risk behaviors with other partners (af: β=.12 CI95=.00, .24, 
p<.05). Female partners’ lifetime conviction for a misdemeanor was associated with increased 
sexual risk behaviors with others for their male partners (pf: β=.11 CI95=.01, .22, p<.05). The 
mean number of prior misdemeanor convictions of male partners was associated with increased 
sexual risks with any partner (am: β=.15 CI95=.04, .28, p<.05) and study partners (am: β=.13 
CI95=.03, .25, p<.05)  
Felony convictions. Female partners’ felony conviction was associated with increased 
engagement in sexual risk behaviors with their study partners (af: β=.21 CI95=.03, .38, p<.05). 
Male partners’ greater number of prior felony convictions was associated with increased sexual 
risk behaviors with their study partners (am: β=.20 CI95=.01, .34, p<.05) 
 




Disorderly conduct. Male partners’ conviction for disorderly conduct was associated 
with increased engagement in sexual risks behaviors with their study partners (am: β=.10 
CI95=.02, .22, p<.05) and other partners (am: β=.17 CI95=.05, .29, p<.05). Male partners’ 
conviction for disorderly conduct was associated with their female partners’ sexual risk 
behaviors with other partners (pm: β=15 CI95=.03, .29, p<.05). Drug law offenses.  Lifetime 
conviction for drug law offenses of female partners was associated with increased sexual risk 
with other partners (af: β=.28 CI95=.14, .42, p<.05) and any partner (af: β=.21 CI95=.06, 38, 
p<.05). Lifetime conviction for drug law offenses of male partners was associated with increased 
sexual risks with any partner (am: β=.11 CI95=.00, .22, p<.05). Violent crime. Male partners’ 
conviction for a violent crime was associated with their female partners’ sexual risk behaviors 





Jail Spending a night in jail for female partners was associated with greater sexual risk 
behaviors with their study partners (af: β=.14 CI95=.01, .27, p<.05) and any partners (af: β=.14 
CI95=.02, .28, p<.05).  
 
Prison. Ever receiving a prison sentence for male partners was associated with increased 
sexual risks with other partners (am: β=.15 CI95=.02, .29, p<.05) and any partner (am: β=.15 
CI95=.02, .27, p<.05). Greater number of times receiving a sentence to prison for male partners 
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was associated with increased engagement in sex risk behaviors with other partners (am: β=.13 
CI95=.00, .28, p<.05) and any partner (am: β=.13 CI95=.00, .26, p<.05). Greater months 
incarcerated in prison of male (am: β=.10 CI95=.01, .20, p<.05) and female (af: β=.25 CI95=.00, 
.43, p<.05) partners was associated with increased engagement in their own sexual risk behaviors 




Findings from this study identify dyadic patterns in the association between exposure to 
criminal justice involvement and sexual risks among intimate couples of drug-involved men in 
community corrections. The growth of community corrections over the past 25 years underscores 
the importance of empirical research into how exposures to the legal risk environment shapes the 
occurrence of sexual risk behaviors among drug-involved men in community corrections and 
their intimate partners. This study put forward two groups of primary hypotheses 1) actor and 2) 
partner effects. The first group of hypotheses were exposures to the legal risk environment of 
drug involved males and their intimate partners would be significantly associated with their own 
sexual risk behaviors with any partners, study partners, and other partners. The second group of 
hypotheses were exposures to the legal risk environment of drug involved males and their 
intimate partners would be significantly associated with partners’ sexual risk behaviors.  
 
Implications of dyadic patterns for future research  
 
Policing. Findings from this study identified a significant actor-partner pattern in which 
male partners’ encounters with police were associated with their own and their partners sexual 
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risk behaviors with other partners as well as with any partners. Drug-involved males particularly 
African American males are disproportionately policed compared to all other populations in the 
United States (Brunson, 2007; Brunson & Miller, 2006; Jones-Brown, 2000; Lee & South, 2012; 
Nunn, 2002). Exposure to high rates of contacts with police is a consequence of aggressive 
enforcement of drug laws and is associated with the policies of the War on Drugs (Banks, 2003; 
Cooper, 2015; Dubber, 2000). Findings from this study are aligned with prior research at the 
individual level identifying significant associations between exposure to police contact and 
sexual risks among minority populations in the United States (Friedman et al., 2009; Needle et 
al., 2003). 
Additional research is necessary to identify underlying mechanisms through which 
exposure to policing by male partners jointly influence both partners to engage in sexual 
behaviors outside of the relationship. Exposure to policing among young men in urban 
environments may be associated with negative mental health symptoms particularly trauma and 
anxiety (Geller et al., 2014). Poor mental health is a well-established driver of sexual risk 
behaviors particularly when co-occurring with traumatic experiences (Brown et al., 2006; Shrier 
et al., 2001; Wingood & DiClemente, 1998). Police contacts of male partners may influence the 
mental health of female partners to engage in greater sexual risks with other partners. Moreover, 
frequent police contact may undermine mechanisms of trust, intimacy and relationship 
satisfaction which could result in engaging in sexual risk behaviors with other partners. Future 
research must examine more detailed aspects of police encounters including whether the contact 





Lifetime arrest. Path analyses identified an actor-only pattern for male partners’ in which 
exposure to arrest was associated with increased sexual risk with other partners. Additionally, 
findings from this study identified an actor-partner pattern in which female partners’ lifetime 
arrest history was associated with engaging in sexual risk behaviors with study partners for both 
intimate partners. Moreover, this study identified interdependence in the relationship between 
female partners’ exposure to arrest and the sexual risks of both partners. There are several 
potential explanations for these findings. Selection bias may play a role in driving actor-only 
effects of male partners and joint effects of female partners’ lifetime exposure to arrest and 
sexual risks with study partners (Greene et al., 2016; Pouget et al., 2010; Khan et al., 2009). Prior 
research in sex ratios and incarceration suggest that people who are involved in the criminal 
justice system may select potential partners from a smaller dating pool resulting in a selection 
bias among female partners driving joint effects of lifetime exposure to arrest on sexual risks 
(Greene et al., 2016; Pouget et al., 2010; Khan et al., 2009). Female partners with lifetime 
exposure to arrest may be more likely to select intimate partners with arrest histories because of 
the available suitable dating partners in their communities (Greene et al., 2016; Pouget et al., 
2010). Findings from research into sex ratios find that women living in neighborhoods with high 
rates of incarceration may select potential partners from a much smaller dating pool resulting in a 
greater likelihood of partnerships with individuals with histories of criminal justice involvement 
(Greene et al., 2016; Pouget et al., 2010). Prior literature finds that communities with high rates 
of criminal justice involvement have lower sex ratios of female to male partners as well as higher 
rates of sexual risks (Greene et al., 2016; Pouget et al., 2010). Future research must examine how 
criminal justice involvement shapes dating patterns of men and women through longitudinal 
50 
 
research across the life span to assess how sex ratios and communities with high rates of 
incarceration shape partner selection at the individual and couple-level. 
 
90 day arrest. Findings from this study identified a partner-only pattern for male partners 
in which their own exposure to arrest in the past 90 days was associated with increased sexual 
risks of their intimate partners. Additional research is necessary to investigate if arrest in the past 
90 days increases relationship-based power imbalances for women to negotiate HIV risk 
reduction sex practices with their intimate partners. Arrest in the past 90 days may disrupt 
intimate partnerships resulting in female partners having fewer resources available to negotiate 
condom use and other HIV risk reduction strategies.  
 
An actor-only pattern was identified in which exposure to arrest during the past 90 days 
was associated with increased risk of engaging in sexual risks with other partners for male 
partners. These findings are consistent with prior literature identifying significant associations 
between male partner’s arrest and engaging in sexual risk behaviors with other partners (Thomas 
& Sampson, 2005; Tolou-Shams et al., 2007; Belenko et al., 2008; McClelland et al., 2002). 
Research is needed to identify if exposure to arrest during the relationship influences sexual risks 
by decreasing male partners’ commitment and satisfaction within intimate partner dyads. Future 
research must investigate if arrest during the intimate partnerships disrupts commitment, trust 
and intimacy resulting in greater sexual risks with study partners.  
 
Conviction history. An actor-only pattern emerged of an association between female 
partners’ lifetime exposure to misdemeanor conviction and engaging in sexual risks with study 
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partners. An actor-only pattern was identified for an association between male partners’ lifetime 
exposure to misdemeanor convictions and engaging in sexual risks with other partners. An actor-
partner pattern was found for male partners’ in which the greater number of exposures to 
misdemeanor convictions was associated with an increase in sexual risk behaviors with any 
partner as well as study partners. Lifetime exposure to misdemeanor of female partners was 
associated with increased sexual risk behaviors with other partners for their male partners in a 
partner-only pattern. Lifetime exposure to felony conviction was associated with increased 
sexual risks with study partners for female partners in an actor-only pattern. For male partners, 
an actor-only pattern was detected in which the greater number of exposures to felony 
convictions was associated with greater sexual risks. Felony convictions often results in a period 
of time in which partners are separated from their intimate partners resulting in dissolution or 
breaks in intimate relationships that could result in greater engagement in sexual risks after 
release into the community. Conviction history particularly for felony crimes may strain intimate 
partnerships by imposing exclusions from employment, financial demands of legal 
representation, and detention that thereby increase sexual risk behaviors (Lazzarini et al., 2002). 
Additional research is necessary to identify if the financial demands imposed by conviction 
increases sexual risk behaviors for men in community corrections and their intimate partners.  
 
Type of conviction. Path analyses identified several dyadic patterns in associations 
between type of conviction and sexual risks. An actor-partner pattern was identified among 
male partners in which lifetime exposure to disorderly conduct was jointly associated with their 
own and their intimate partners’ sexual risks with other partners. An actor-only pattern was 
identified for male partners in which exposure to disorderly conduct was associated with 
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increased sexual risks with any and study partners. Disorderly conduct consists of “quality of 
life” or “nuisance crimes” crimes including behavior that causes annoyance, alarm, unreasonable 
noise, or exhibits recklessness and results in a fine and potential jail sentence (Collins, 2007; 
Howell, 2009; Wilson & Kelling, 2003). Prior literature suggests that drug-involved populations 
are disproportionately targeted for aggressive public order maintenance policing which results in 
high rates of prior convictions for disorderly conduct (Howell, 2009). Findings from this study 
support future research into diverting people who use drugs who are arrested for low-level 
crimes to alternatives to conviction as well as increasing access to HIV prevention interventions.  
 
Partner-only effects were observed in the association between male partners’ conviction 
for a violent crime and female partners’ sexual risk behaviors with study partners and any 
partner. Future research must investigate if men who are convicted of violent offenses are more 
likely to be controlling with their partners and establish power differentials that constrain 
women’s capacity to practice safe sex within intimate partnerships. Male partners who commit 
violent crimes may coerce their intimate partners into sexual risk behaviors. Future research must 
include measures of violent crime within the past 90 days and year to ascertain if the occurrence 
of violent offending during the relationship is associated with increased engagement in sexual 
risk behaviors. Future research must examine the association between aggressive behaviors, 
intimate partner violence as well as violence with others and the occurrence of sexual risk 
behaviors with study partners and other partners.  
 
Spending time in jail. Significant actor-only effects were identified for female partners’ 
associations between ever spending time in jail and sexual risks with any and study partners. 
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These findings are congruent with existing research that finds women with incarceration histories 
are more likely to engage in sexual risk behaviors compared to women without incarceration 
history. A greater proportion of women who are incarcerated spend time in jails compared to 
prisons for their offenses because of a greater likelihood to commit less severe crimes that result 
in sentences for less than a year. Jails impose interruptions on intimate relationships, financial 
resources, and social support in the community (Comfort et al, 2010; Comfort et al., 2014). 
Future research must investigate if spending time in jail erodes the support structures that 
increase female partners’ agency and resources to engage in HIV sexual risk reduction practices.  
 
 Incarceration. Significant actor-only effects were identified in the association between 
male partners’ lifetime and number of incarceration events on their sexual risks with any partner 
and other partners. The total time spent in prison was associated with increased engagement in 
sexual risks with other partners for men and women. This finding is consistent with existing 
literature suggesting that formerly incarcerated men may be more likely to engage in sexual risk 
behaviors with other partners following incarceration (Comfort et al., 2014; Epperson et al., 
2011). Additional research is necessary with larger sample sizes with measures of incarceration 
in the past year to identify if incarceration during the intimate partnership increases men’s risk of 
engaging in sexual behaviors with other partners.  
 
Implications for HIV prevention interventions and policy 
 
Findings indicating several dyadic patterns of partner-only and actor-partner effects 
underscore the presence of interdependence between couples and inform interventions that 
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address interpersonal factors by delivering interventions to both members of the couple. Dyadic 
patterns reflect interpersonal factors that shape HIV risks and generate insights to inform 
couples-level HIV prevention interventions with drug-involved men in community corrections 
and their intimate partners. Interdependence between couples in intimate dyads in the 
associations between the legal risk environment and sexual HIV risks justifies intervening with 
couples to reduce sexual risks. Actor-only effects suggests individual interventions may be 
sufficient when directed at individuals within intimate partnerships (). Findings from this study 
are discussed based on dyadic patterns to generate implications for HIV prevention research, 
policies and interventions for intimate partner dyads of men in community corrections and their 
intimate partners (Mustanski et al., 2014).  
 
Findings from this study provide several implications for HIV prevention interventions 
and policy. The actor effects of misdemeanors drug crime convictions, as well as spending time 
in jail and prisons on sexual risks calls for increased resources for reducing sexual risks among 
populations who are involved in the criminal justice system. Future research must investigate the 
effects of interventions that situate condom distribution, HIV testing, and other HIV prevention 
resources in criminal justice settings on sexual HIV risks. Moreover the period immediately 
following incarceration is particularly vulnerable to engaging in sexual risks (Knittel et al., 
2015). Prior literature suggests that many formerly incarcerated individuals return to intimate 
sexual relationships with pre-incarceration partners (Kahn et al., 2009; Kahn et al., 2011b; Kahn 
2008; Knittel et al., 2015). Future research is needed to examine sexual risks in the period 
immediately following incarceration. Moreover, findings from this study support future research 
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examining the effects of providing HIV prevention interventions during the period immediately 
following incarceration on reducing HIV sexual risk behaviors.  
 
 Actor-partner effects in the association between exposures to police contact and 
convictions for disorderly conduct suggest that exposures to ‘quality of life policing’ may disrupt 
intimate partners and undermine important relationship factors. Scaling up the availability of 
couples-focused interventions in community corrections settings may attenuate the effects of 
exposures to quality of life offenses on sexual risks within intimate partnerships of drug involved 
men and their intimate partners. These findings also support future research to investigate the 
effects of reforming policies around low-level offenses such as quality of life offenses and 
broken windows policing on sexual risks of drug-involved men in community corrections and 
their intimate partners. Future research must investigate how providing substance use treatment 
to individuals who actively use substances may decrease criminal justice involvement and sexual 
risk behaviors. Another area of future research is to examine actor and partner effects of criminal 
justice involvement on the cascade of HIV care including HIV testing, retention in HIV 




This study has several limitations that provide fruitful avenues of future research. There 
are several limitations surrounding measurement of criminal justice involvement and sexual 
risks. Due to insufficient responses, criminal justice variables of conviction type and felony 
convictions as well as spending time in jail and receiving a prison sentence in the past 90 days 
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were not included in this study. Therefore it is not possible to measure if these forms of criminal 
justice involvement occurred during or prior to the relationship. Another limitation of this study 
is the timeline of measuring criminal justice variables consisting of either 90 days or lifetime. 
The average length of relationships was 1.2 years for intimate partner dyads suggesting that the 
lifetime exposure variables might not identify relationships between exposures to criminal justice 
involvement and sexual risks occurring during the current relationship. Future research must 
include measurements of CJI within a wider timeframe of a year in addition to 90 days to 
establish a more accurate time frame for measuring significant associations between exposures to 
CJI and sexual risks. Measurement of CJI within a more recent and feasible timeframe provides 
more useful data to inform couples focused research with drug involved men and their intimate 
partners. Future dyadic research with larger samples of couples are needed to elucidate the 
associations between types of recent convictions and sexual risk behaviors. The variable of 
police contacts did not measure details of the contacts including use of force, misconduct or 
restraint. There is a growing body of literature identifying high rates of trauma among during 
contacts with law enforcement officers.  
 
This study conceptualized sexual risks as a scale measuring an underlying construct of 
sexual risks modeled after the HIV risk behavior scale. There is a lack of consensus surrounding 
the use of scales to measure sexual risks as it precludes identifying which sexual risks are most 
important in shaping the occurrence of sexual and drug risks. A strength of using a scale is it 
allowed for a measure of the severity of sexual risk behaviors that takes into account the number 
of times participants engaged in sexual risks. This addressed a major limitation of using 
dichotomous indicators of sexual risks of not measuring severity of sexual risk or numbers of 
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times participants engaged in sexual risks. The non-random sampling design of this study 
selected high sexual risk couples of men in community corrections and their intimate partners 
thus restricting the generalizability of the sample to other samples of men in community 
corrections and their intimate partners in urban settings. This study selected couples based on 
male partners involvement in the criminal justice system in the past year and both partners’ high 
risk sexual behaviors. This results in a different probability distribution of the criminal justice 
involvement variables between partners. This study is cross-sectional thus precluding causal 
inference of study findings. Two of the sexual risk variables included sex under the influence of 
drugs and alcohol and sex trading which are criminalized behaviors. This raises the possibility 
that associations may operate in the opposite direction for some of the criminal justice variables 
including drug crime conviction, arrest, and misdemeanor conviction. Therefore, caution is 




Limitations notwithstanding this study addressed a significant gap in the existing 
literature by examining associations between exposures to multiple factors of the HIV legal risk 
environment and engaging in sexual risks among men in community corrections and their 
intimate partners. Drug involved men in community corrections particularly African American 
men are a key affected population with rates of HIV that are much higher than the general 
population. Mass incarceration in the United States disproportionately impacts people who use 
drugs and their intimate partners and has contributed to disparities in rates of HIV and sexual 
health particularly among minority populations. It is critical that HIV prevention research 
58 
 
incorporate intimate partner dyads into ecological research into factors of the HIV legal risk 
environment that shape the occurrence of sexual HIV risk behaviors among men in community 























II. Chapter 3 Dyadic analysis of criminal justice involvement and sexual HIV risks among intimate 





Presently, Kazakhstan is home to one of the largest concentrations of PWID in the world 
with an estimated population of approximately 122,000 PWID (Jolley et al., 2012; UNAIDS, 
2018). Kazahkstan is located in the only region in the world where rates of HIV continues to 
expand (El-Bassel et al., 2013; DeHovitz et al., 2014). From 2011-2016, rates of HIV increased 
in Kazakhstan by 39% driven by injection drug and heterosexual transmission pathways 
(Dehovitz et al., 2014; El-Bassel et al., 2013). People who inject drugs (PWID) have the highest 
estimated prevalence of HIV in Kazakhstan of 8.5% (UNAIDS, 2018). Laws criminalizing 
injection drug use increase the vulnerability of PWID to disproportionate contact with the 
criminal justice system resulting in arrest, conviction for drug crimes and imprisonment (Jurgens 
et al., 2011; Altice et al., 2016). Moreover, the criminalization of drug use results in heightened 
surveillance of PWID by law enforcement officers leading to increased attention to public spaces 
where people inject drugs including stairways, vehicles and other locations thereby increasing 
risk of arrest and conviction for drug law offenses (DeBeck et al., 2017; Cooper et al., 2005; 
Marotta et al., 2018; Beyrer, Kamarulzaman & McKee, 2016; Beyrer & Pizer, 2007). Adverse 
legal environments characterized by police harassment and excessive arrest of PWID discourage 
access to HIV prevention interventions, testing, and HIV treatment (Kutsa et al., 2016; Jolley et 
al., 2012; Booth et al., 2013; Cooper et al., 2005; Gostin, 1998; Hayashi et al., 2013a; Hayashi et 
al., 2013b; Strathdee et al., 2015). Imprisonment in Central Asia and other parts of the world 
concentrates risk factors for HIV/HCV and TB infection because of large numbers of 
60 
 
incarcerated PWID, high rates of HIV risk behavior prior to incarceration and large numbers of 
inmates with prior substance use disorders (Altice et al., 2016; Azbel et al., 2018; Azbel et al., 
2015; Dolan et al., 2007; Dolan et al., 2016; Rubenstein et al., 2016).  
 
Intimate partnerships in which one or both partners inject drugs presents additional HIV 
transmission pathways due to the convergence of injection drug and sexual HIV risk behaviors. 
It is estimated that 53% of PWID in intimate relationships engage in condom-less sex (UNAIDS, 
2018). The criminal justice system amplifies the occurrence of risky sexual and injection drug 
behaviors. However, little is known about how criminal justice involvement shapes the 
occurrence of sexual and injection drug risks within the contexts of intimate partner dyads of 
PWID Kazakhstan. To address these gaps the following study aims to investigate the association 
between criminal justice involvement and sexual and injection drug risks among intimate partner 
dyads of people who inject drugs in Kazakhstan.  
 
The HIV legal risk environment of PWID in Kazakhstan 
 
The risk environment framework presumes that factors exogenous to the individual shape 
the occurrence of injection and sexual HIV risks among PWID in Kazakhstan (Burris et al., 
2004; Janulis, 2016; Rhodes et al., 2005; Rhodes, 2002, Rhodes, 2009; Strathdee et al., 2010; 
Strathdee 2015) . The risk environment focuses on the ecological circumstances through which 
injection drug risks occur including social contexts that explain reasons for sharing, locations of 
sharing drugs and with whom drugs are shared (Strathdee et al., 2010). The importance placed on 
social context and environment as factors that shape individual HIV risk practices shifts the 
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emphasis of HIV prevention research to the interactions between risk factors exogenous to the 
individual as opposed to individual and pathogenic factors (i.e sex, race, age) Strathdee et al., 
2015). Risk environments of criminal justice systems including drug law enforcement policies, 
policing practices and arrest quotas interact with individual to amplify risk of HIV infection 
(Booth et al., 2013; Strathdee et al., 2010; Janulis, 2016; Strathdee et al., 2015). Figure 3.1 
illustrates legal risk environments of PWID, endogenous factors and HIV risks of condom-less 
sex, multiple sex partners, sex trading, and injection drug risks of syringe sharing, equipment 
sharing, and multiple injection partners.  
Figure 3.1. Legal HIV risk environment, endogenous factors and HIV risks among intimate 
partner dyads of people who inject drugs in Kazakhstan 
 
 
Drugs are criminalized in Kazakhstan creating significant structural risk environments for 
HIV injection risk behaviors and HIV infection through aggressive policing, arrest, drug law 
convictions, compulsory drug treatment, forced registration as a drug user and incarceration 
(Altice et al., 2016). The criminal justice system in Kazakhstan and the surrounding Central 
Asian countries reflect a system inherited by the Soviet model of corrections in which inmates 
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are placed in either low, medium or maximum-security facilities (Latypov et al., 2014; Boltaev et 
al., 2013; Zabransky et al., 2014). When people who inject drugs in Kazakhstan are arrested they 
face detention for approximately three days followed by pre-trial detention and most are 
sentenced to either low-security settlement or corrective colonies for a short period of time 
(Altice et al., 2016). There are 44,893 inmates in prisons in Kazakhstan, the greatest number of 
all the countries in Central Asia (World Prison Index, 2018; UNAIDS, 2018).  
 
Policies that promote the arrest of people who use drugs in Kazakhstan for possession 
and drug paraphernalia interrupts access to treatment, sterile syringes, and increases risk of 
engaging in syringe sharing behaviors. Arrest and conviction for a drug crime results in 
mandatory registration as a person who uses drugs prompting increased surveillance by law 
enforcement, compulsory treatment and further involvement in the criminal justice system 
(EDMCC, 2018; Altice et al., 2016; Jurgens et al., 2011). The narcological model of addiction 
treatment, embraced by the former Soviet government still resonates with the criminal justice 
system in Central Asia and embraces use of psychiatric medications, physical exercise, and 
‘reeducation’ to treat addiction and does not comport with internationally agreed upon standards 
of psychiatric treatment and addiction medicine (UNODC, 2015; Elovich & Drucker, 2008; 
Wolfe et a., 2008; Altice et al., 2016; Sarang et al., 2007). The Soviet influenced model of 
addiction care and treatment results in a criminal justice system that fosters negative attitudes of 
addiction as a moral failing and stigma toward people who use drugs, substance use treatment 
and HIV prevention interventions in Kazakhstan (Altice et al., 2016; Wolfe et al., 2008; 




The HIV legal risk environment of intimate partner dyads in Kazakhstan 
 
Prior literature suggests that the legal risk environment of PWID in Kazakhstan increases 
risk of HIV infection and engaging in sexual and injection HIV risk behaviors through disrupting 
intimate bonds, imposing economic strains, increasing depression and decreasing access to 
sterile syringes and HIV prevention interventions (El-Bassel et al., 2013; Marotta et al., 2018; 
Marotta et al., 2018; Shaw et al., 2017; Shaw et al., 2016). Moreover, research by El-Bassel et al. 
(2014) found that experiencing incarceration was associated with increased engagement in HIV 
sexual risk behaviors of condom-less sex, and sex under the influence of drugs among PWID and 
their intimate partners in Kazakhstan. Incarceration of PWID in Kazakhstan disrupts mechanisms 
that are shown in prior literature to reduce HIV risks among PWID. Marotta et al., (2018) found 
that conviction for a drug crime in Almaty, Kazakhstan was associated with lower sexual and 
injection risk reduction self-efficacy in a sample of people who inject drugs in Almaty, 
Kazakhstan. Criminal justice system involvement may lower the confidence of partners 
surrounding successfully negotiating condom use, and sterile syringes.   
 
While men are more likely to be involved in the criminal justice system, women with 
criminal justice involvement are more likely to engage in injection drug risk behaviors and 
become infected with HIV and HCV (El-Bassel et al., 2014; El-Bassel et al., 2013; Marotta et al., 
2018b; Gilbert et al., 2016; Pinkham & Malinkowska-Sempruch, 2007; Sabri et al., 2017). In 
Kazakhstan, women experience greater cultural stigma surrounding injection drug use, intimate 
partner violence, poor mental health, which render women disproportionately vulnerable to 
sexual and drug risks compared to their male partners (Gilbert et al., 2014). Research by Marotta 
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et al., (2018a) using the couples-focused dataset used for this study, identified a significant 
association between receptive syringe sharing, splitting drug solutions and injecting with more 
than two partners and conviction for a drug crime for women. Another study by Marotta et al., 
(2018b) using the same dataset identified significant associations between conviction for a drug 
crime and engaging in high risk sexual and injection drug risk behaviors. A major limitation of 
these studies is they do not incorporate potential dyadic patterns into the analyses. These studies 
use multi-level modeling to control for variance between couples rather than incorporating 
methods into the statistical design to measure the effects of partners’ and the dyad’s criminal 
justice involvement on sexual and injection drug HIV risks.  
Mechanisms linking criminal justice involvement to injection drug and sexual risk behaviors 
among intimate dyads of PWID. Although research is yet to identify CJI and injection and 
sexual risk at the dyadic level, studies suggest that CJI heightens HIV risk through reducing 
access to sterile syringes and condoms in Kazakhstan (Marotta et al., 2018). Prior literature 
identified an association between unmet need for HIV prevention and psychological services and 
injection drug risks using the dataset for this study (Marotta et al., 2018). Criminal justice 
involvement may undermine relationship factors that reduce HIV risks among intimate partner 
dyads in Kazakhstan. Moreover Marotta et al., (2018) found drug crime conviction of PWID was 
associated with lower injection drug risk self-efficacy using the same dataset among female 
participants. Criminal justice involvement may disrupt intimate bonds and undermine trust 
thereby resulting in partners seeking sexual intimacy from partners outside of the dyad. However 
research is yet to investigate underlying mechanisms connecting CJI and sexual and injection 
drug risks of intimate couple dyads of PWID in Kazakhstan. Covariates in prior literature in 
Kazakhstan that are associated with sexual and injection drug risks includes depression (Shaw et 
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al., 2018), substance use (El-Bassel et al., 2014), intimate partner violence (Gilbert et al., 2015), 
poverty (El-Bassel et al., 2014) and alcohol use (El-Bassel et al., 2014)./  
Interdependence theories and intimate couple dyads of PWID 
 
Interdependence theory provides a framework for identifying dyadic patterns between 
intimate couples and to test relationships between interpersonal processes and sexual health 
outcomes (Rusbult & Van Lange, 2008; Lewis et al., 2006; Karney et al., 2010; Wickham & 
Knee, 2012; Reis & Ariaga, 2015). The core premise of interdependence theory is that both 
members of intimate partner dyads shape each other’s sexual health decision making (Muise et 
al., 2018). Interdependence theories share similarities with family systems theories and view the 
couple as an ecological unit of analysis with behaviors of each partner as reflective of underlying 
mechanisms of the larger ecosystem of the intimate couple (Ariaga, 2013; Reis & Arriaga, 
2015). Interdependence theory presumes that both partners’ experiences must be incorporated in 
empirical research to adequately investigate underlying processes that either increase or mitigate 
HIV risk behaviors within intimate couple dyads (Karney et al., 2010). Dyadic processes and 
mechanisms associated with sexual risks studied in prior interdependence research include 
relationship satisfaction, intimate partner violence intimacy, alcohol consumption, and trust 
(Eaton et al., 2009; Donato et al., 2015; Laursen, 2005; Wickam & Knee, 2012; Wall et al., 
2014). Other dyadic mechanisms related to sexual and injection drug use within intimate 
partnerships includes emotional quality, intimacy, love trust and self-efficacy (Corbett et al., 




Several possible dyadic patterns reflect interdependence within intimate partner dyads. 
Behaviors of either partner embody mechanisms of interdependence within the dyad as an 
ecological unit of analysis (Cook & Kenny, 2005; Kenny & Ledermann, 2012; Reed et al., 
2013). The most straightforward relationship is the influence of one member on their own 
outcome which is considered the actor effects (Mustanski et al., 2014). This relationship 
presumes that each partners’ behavior shapes their own outcomes irrespective of their partners’ 
influences. Another pattern is the influence of each member on their partners’ outcomes which is 
referred to as couple effects (Kenny & Ledermann 2012). There are two types of couple effects. 
A third potential relationship consists of joint effects or actor-partner effects in which one 
partner’s outcomes are influenced by their own factors and their partner’s factors (Mustanski et 
al., 2014). Finally joint effects for both partners suggests mutual joint effects in which both 
partners’ sexual health is influenced by their own factors and the factors of their partners 
(Mustanski et al., 2014 West et al., 2008).  
 
Interdependence theory hypothesizes that an individual’s decisions to engage in HIV 
risks is shaped by their own exposure to criminal justice system involvement, the exposures to 
CJI of their intimate partners and the joint effects each partners’ exposures. Two study designs 
are possible within dyadic research to investigate factors that shape sexual health. The first 
consists of a one-sided design in which a single partner reports on sexual health outcomes on 
their own and partners’ behaviors. The second study design, known as the two-sided design 
involves collecting data on relationship factors and behaviors from both partners in the 
relationship. Couples-focused HIV prevention interventions are by design two-sided because 
both partners are involved in the intervention (Burton et al., 2010; Gilbert et al., 2010; El-Bassel 
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et al., 2014a; El-Bassel & Wechsberg, 2012). Figure 3.2 illustrates the two-sided study design of 
exposures to criminal justice involvement of male and female partners of intimate couple dyads 
of PWID.  
 
Figure 3.2. Two-sided study design of exposures to criminal justice involvement (CJI) of 
male (MP) and female partners (FP) of intimate couple dyads of PWID.  
 
 
Gaps in the existing literature  
Prior literature in Kazakhstan is yet to consider how partners’ exposure to criminal justice 
involvement shapes injection and sexual drug risks among heterosexual intimate partner dyads. 
A majority of prior literature in Kazakhstan and globally do not incorporate couples’ 
interdependence in factors that predict sexual risks and instead they employ individual study 
designs incorporating only one partner at the individual level. No studies to date have examined 
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actor-partner effects and interdependence between couples in how exposure to criminal justice 
involvement shapes the occurrence of HIV risks in Kazakhstan or Central Asia despite rapidly 
expanding rates of HIV driven largely by injection drug use and heterosexual behaviors. 
Criminal justice system involvement may disrupt access to sterile syringes, condoms and 
financial resources which may influence intimate partners to share injection drug equipment with 
other partners. Incarceration and other forms of criminal justice involvement may separate one 
partner from the relationship and influence the other partner to engage in sexual risk behaviors 
with other partners. Identifying dyadic patterns could inform new avenues of interventions with 
couples to address the role of partners’ criminal justice system involvement in shaping sexual 
and injection drug risks among people who inject drugs in Kazakhstan. To address these gaps, 
the following study aims to investigate associations between criminal justice system involvement 
and injection drug use and sexual risk behaviors among intimate partner dyads who inject drugs 
in Almaty Kazakhstan. Figure 3.3 presents hypothesized pathways between partners’ criminal 
justice involvement and injection drug and sexual risk behaviors among intimate partner dyads 
of couples who inject drugs.  
Figure 3.3. Hypothesized pathways between partners’ criminal justice involvement (CJI) 





Hypothesis 1a (Actor effects): PWID who are exposed to arrest, conviction for a drug crime and 
imprisonment will report engaging in significantly greater sexual risk behaviors (any partner, and 
study partner) compared to PWID who are not exposed to criminal justice involvement. 
Hypothesis 1b (Actor effects): PWID who are exposed to arrest, conviction for a drug crime 
and imprisonment will report engaging in significantly greater injection drug risk behaviors (any 
partner, and study partner) compared to PWID who are not exposed to criminal justice 
involvement. Hypothesis 2a (Partner effects): PWID who are exposed to arrest, conviction for 
a drug crime and imprisonment will have partners who report engaging in significantly greater 
sexual risk behaviors (any partner, and study partner) compared to PWID who are not exposed to 
criminal justice involvement. Hypothesis 2b (Partner effects): PWID who are exposed to arrest, 
conviction for a drug crime and imprisonment will have partners who report engaging in 
significantly greater injection drug risk behaviors (any partner, and study partner) compared to 






This study uses baseline data from Project Renaissance a randomized control trial that 
evaluated the effects of a behavioral HIV prevention intervention delivered to heterosexual 
intimate partners in which at least one or both partners reported injecting drugs in the past 30 
days (El-Basseol, 2014). A total of 362 couples (724 participants) were administered the 
screening and baseline assessment and 300 PWID and their intimate partners were randomized to 
a 5-session Risk Reduction (RR) or Wellness Promotion (WP) intervention arm and re-assessed 
at 3, 6 and 12 months (El-Bassel et al., 2014). Data for this study comes from the screening 
assessment. The Institutional Review Board of Columbia University and the Kazakhstan School 
of Public Health provided approval of all research activities prior to the start of the study. The 
aims of Project Renaissance consisted of testing whether participants in the treatment condition 
had 1) lower rates of HIV cases and new HCV cases, 2) lower rates of STI cases, 3) fewer unsafe 
injection practices, 4) and fewer risky sexual behaviors over 12-month follow up compared to 
participants in the comparison conditions.  
 
Recruitment of participants  
 
The recruitment strategy of participants consisted of identifying potential participants 
from community-based, governmental, and non-governmental centers that delivered health and 
social welfare services to PWID in Almaty, Kazakhstan. Clinics included providers of HIV and 
prevention services, syringe exchange programs, locations in the community where PWID 
congregated through targeted outreach and word of mouth from members of injecting networks 
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and peers groups. Participants completed a brief screening instrument that determined eligibility 
followed by in-depth screening interviews. The strategy of recruitment first identified and 
recruited eligible male PWID followed by their female intimate partners.   
 
Inclusion and exclusion criteria  
 
The inclusion criteria of Project Renaissance included: a) both partners were greater than 
18 years of age; b) both partners reported their relationship status as either spouse, lover, 
boy/girlfriend, and/or a biological parent of his or her child and each other’s primary sexual 
partner, c) both partners reported being in a relationship for 6 months or greater, d) in the past 90 
days at least one partner reported injecting drugs and e) at least one partner reported engaging in 
condom-less vaginal or anal intercourse with the other partner in the past 90 days. Participants 
were not included if 1) assessment identified psychiatric, physical or neurological conditions that 
could impair informed consent, 2) responses to the Revised Conflicts Tactics Scale (Straus, 
1979) that indicated a history of severe physical or sexual violence perpetrated by the other 
partner, 3) intentions to become pregnant in the next 18-months and 4) either partner was not 
fluent in Russian. The subsample of participants included in this study consisted of only couples 
in which both partners reported having ever injected drugs which produced an analytic sample of 
216 intimate partner dyads (432 participants).  
 




Data collection procedures consisted of an Audio Computer Assisted Self-Interview 
(ACASI) administered to eligible participants in a private location in Russian at baseline, 3, 6, 
and 12 month follow up. Participants provided biological samples for HIV and STI testing and 
received pre-test HIV, HCV and other STI counseling by the Clinical Research Coordinator. 
Participants received monetary compensation for completing the baseline assessment and 
biological testing of 10USD. Participants who reported psychological distress or tested positive 
for HIV/HCV or STIs were provided peer navigation to treatment. All participants received post-







HIV Risks were assessed using the Risk Behavior Assessment (NIDA, 1991). Injection 
HIV risk behaviors with any injecting partner consisted of responses to question items 
measuring how many times in the past 90 days participants 1) injected using a syringe or 2) a 
cooker/cotton/rinse water previously used by others, 3) injecting drugs after someone else had 
squirted drugs into it from his/her syringe, 4) purchased heroin injection prepared by someone 
else, 5) fixing drugs with another person, then split the drug solution through the same 
cooker/spook or front/back-loading, 6) drawing drugs from a common container shared with 
others, and 7) number of injection partners. Injection risk behaviors with study partner 
consisted of number of times 1) using syringes or 2) equipment that were previously used by 
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study partners (receptive syringe sharing), or number of times using 3) syringes and 4) 
equipment that were previously used by study partners (distributive syringe sharing). Sexual risk 
behaviors consisted of number of times in the past 90 days participants reported 1) engaging in 
condom-less sex and 2) sex under the influence of drugs or alcohol with study partners, 3) 
condom-less sex with other partners, and 4) number of sexual partners. 
 
Indices using sexual and injection drug risks were created based on prior research to 
provide a continuous score of engaging in injection and sexual risk behaviors (Kalichman et al., 
2006; Woody et al., 2014) among people who inject drugs (Choopanya et al., 2002; Shahesmaeli 
et al., 2015) and other key affected populations (Yin et al., 2018; Bonar et al., 2016; Choopanya 
et al., 2002; Zhang et al., 2012). The development of the injection drug and sexual risk scales are 
based on the the 11 item HIV risk behavior scale that measures injection and sexual HIV risk 
behaviors (Drake et al., 1991; D’onofrio et al., 2015; Lejuez et al., 2004). Prior literature 
demonstrates high validity and reliability of the scales (D’onofrio et al., 2015). The scale for 
injection drug use with any partner included 1) syringe and 2) equipment sharing with others 3) 
injecting drugs after someone else squirted drugs into it from his/her syringe, 4) using 
prepackaged syringes, 5) fix drugs with another person and then squirt drugs into it, 6) drawing 
up drug solutions from a common container, 7) Multiple injection partners, 8) fix drugs with 
another person and then split it. The scale for injection drug use with study partners included 1) 
receptive syringe and 2) equipment sharing 3) distributive syringe and 4) equipment sharing. 
Sexual risk behaviors with any partner consisted of condom-less sex with study partners, 
condom-less sex with other partners, multiple sex partners and sex under the influence of drugs 




Question responses for items for syringe and equipment sharing, condom-less sex with 
study partners and other partners, and sex under the influence of drugs and alcohol were 
categorized into response categories of (1) 1-2, (2) 3-4, (3) 5-10, (4) 11-20, (5) 21-30, (6) 31-40, 
(7) 41-50, (8) 51-60, (9) 61-70, (10) 71-80, (11) 81-90, and (12) 90+. Response categories for 
two indicators measuring multiple injecting and sex partners consisted of (1) 1, (2) 2, (3) 3, (4) 4, 
(5) 5, (6) 6-9, and (7) 10 or more partners. Response items were summed to produce scales 
measuring injection drug risk behaviors with any partners (FP: alpha = .91, MP: alpha = .92), 
study partners (FP: alpha = .86, MP: alpha .84), and sexual HIV risk behaviors (FP: alpha = .81, 
MP: alpha = .78). Table 3.1 presents correlation coefficients between sexual and injection drug 
risk indicators used in the creation of each of the scales. All injection drug use indicators for 
male and female partners significantly correlated with each other. For sexual risks among male 
partners multiple sex partners did not correlate with condom-less sex with study partner and sex 
under the influence of drugs and alcohol. For sexual risks among female partners, condom-less 
sex with other partners did not correlate with condom-less sex with study partners and sex under 
the influence with study partners.  
 
Primary independent variables  
 
Criminal justice system involvement consisted of dichotomous indicators of lifetime and 
90 day exposure to incarceration, arrest, and conviction for a drug-related offense (possession of 




Control covariates  
 
Drug use. Participants were asked how many days in the past 30 days they used opium, 
smoked heroin, injected heroin, smoked hashish, smoked marijuana, used sedatives (i.e 
Dimedrol, Seconal, Luminal, Librium), tranquilizers or benzodiazepines (Valium, Relanium, 
Seduxen) and pain relievers not prescribed by a doctor, methamphetamines and cocaine. 
Responses for each question item were summed to create a scale reflecting frequency of drug use 
in the past 90 days. The scale reflected acceptable reliability (MP: alpha=.74, FP: alpha =.78).  
 
Depression. The Brief Symptom Inventory provided a measure of the severity of 
depression symptoms using 5 questions items rated from 0, ‘not at all’ to  4, extremely that were 
summed to provide a scale ranging from 0-20 (MP: alpha=.87, FP: alpha=.89) (Derogatis & 
Melisaratos, 1983).  
 
Binge drinking was measured by asking participants if they had consumed more than 5 
alcoholic beverages in the same evening in the past 90 days.  
 
Intimate partner violence. A dichotomous question indicated exposure to any form of 
physical and sexual intimate partner violence.  
 
Sociodemographic characteristics. Income was measured by asking participants their 
total monthly income in Tenge the national currency of Kazakhstan (El-Bassel et al., 2014). A 
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dichotomous variable indicated whether either or both partners reported having a child that 
resided in the home at the time of the assessment.  
 
Statistical analysis  
 
Descriptive and bivariate analyses included means (M) and standard errors (SE) for 
continuous variables and proportions (%) and frequencies (n) for dichotomous variables. 
Bivariate analyses consisted of Mann-Whitney rank order tests of significance between criminal 
justice system involvement and scores on indices of injection drug and sexual risk variables 
(Haynes, 2013). Tests of significance using zero-order correlations identified significant 
bidirectional relationships between all question items used in scales as well criminal justice 
indicators, drug use frequency, binge drinking, intimate partner violence and sociodemographic 
characteristics.  
 
The Actor Partner Interdependence Model  
 
The following study aims to investigate associations between lifetime and recent 
exposure to criminal justice involvement and sexual risk and injection drug HIV risk behaviors 
among intimate partner dyads of people who inject drugs in Almaty, Kazakhstan. The actor 
partner interdependence model integrates the theoretical view of interdependence within intimate 
relationships with statistical techniques capable of measuring and testing associations between 
variables by adjusting for the bias introduced by nonindependence of the data (Kenny et al., 
2010; Reed et al., 2013; Kenny et al., 2006). Dyadic data consists of observations from pairs that 
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are statistically dependent in which participants’ responses influence the responses of their 
partner (Cook & Kenny, 2005; Kenny & Ledermann, 2012; Mustanski et al., 2014; Kenny et al., 
2006; Kashy & Kenny, 2000; Ledermann & Kenny, 2017). Zero-order correlations tested for 
interdependence between partners’ scores on indices of sexual and injection drug risks. 
Significant results call for use of the APIM to take into account significant interdependence 
between partners (Kenny & Ledermann, 2010; Ledermann & Kenny, 2015).  
 
Structural equation modeling carried out the APIM by estimating paths between two 
correlated predictor variables and two outcome variables with correlated covariance structures 
(Acock, 2013; Olsen & Kenny, 2006; Ledermann & Kenny, 2017; Kashy & Kenny, 2011; 
Gonzalez & Griffin, 2012). The dyad is the unit of analysis rather than individual partners and 
the sample size reflects the total number of couples in the dataset (Kashy & Donnellan, 2012; 
Yakovleva et al., 2010). The base SEM model of the APIM consists of a minimum of four 
variables and paths (Ledermann & Kenny, 2015). The dependent variables include scales of 
sexual and injection drug risks for the male and female study partners and the independent 
variables consist of indicators of exposures to criminal justice involvement for the male and 
female partners (Cook & Kenny, 2005). In the APIM, actor effects for male (am) and female 
partners (af) are paths between criminal justice involvement and participants own sexual risk 
scores (Ledermann & Kenny, 2015; Kenny & Ledermann, 2010). Partner effects for male (pm) 
and female (pf) actors are paths between criminal justice involvement and their partners’ sexual 




The aims of this study are to investigate if sexual and injection drug HIV risks are 
influenced by either one’s own CJI (hypothesis one), their intimate partners’ CJI (hypothesis 2) 
and the dyadic effects of CJI. Based on findings testing hypotheses about actor and partner 
effects it is possible to identify dyadic patterns between CJI and sexual and injection drug risks. 
There are four potential patterns in the APIM (Ledermann & Kenny, 2015; Kenny & Ledermann, 
2010). The actor only-pattern is present when the effect of criminal justice involvement on HIV 
risks is significant and partner effects are insignificant. The partner-only pattern exists when 
actor effects are insignificant and actor effects are significant (Kenny & Ledermann, 2010). Joint 
effects occur when both one partner’s criminal justice involvement is significantly associated 
with their own and their partners’ sexual risk behaviors. Mutual joint effects occur when joint 
effects are significant for both partners. Figure 3.4 provides a representation of potential dyadic 
patterns of criminal justice influences on sexual risks among intimate couple dyads of PWID in 
Kazakhstan.  
Figure 3.4. Process of identifying dyadic patterns using hypothesis testing in the APIM for 




Separate structural equation models were run for each type of criminal justice 
involvement (lifetime and 90 days) and dependent variables of injection drug risk with 1) any 
injecting partner 2) intimate partners, and sexual risk behaviors 3) with other partners (Acock, 
2013; Kline, 2015). All coefficients were standardized which permits comparisons of effects 
sizes of all of the variables in the model. Goodness of fit indices consisting of chi square, 
RMSEA, CFI, TLI and SRMSEA evaluated the overall quality of the structural equation models 
and APIM analyses. Goodness of fit thresholds of p>.05 for Chi-square, RMSEA/SRMSEA 
<.06, and CFI/TLI <.90 were used to determine acceptable model fit (Kenny et al., 2015; Kline, 
2015; Schermelleh-Engel et al., 2003; Cheung & Rensvold, 2002; Cheung & Rensvold, 2002). 
Bootstrapping with 20,000 replications adjusted standard errors and confidence intervals for 
potential bias and increased the reliability of p-values and hypothesis testing (Methun, 2002; 
Acock, 2013). All analyses were performed using MPlus. Power analysis was conducted based 
on the criteria of a minimum of 200 units of analysis to conduct analysis of non-complex models 




Descriptive results  
 
Table 3.2 presents descriptive frequencies, proportions, means and standard errors for 
recent and lifetime exposure to arrest, drug crime conviction and incarceration, sexual risk 
behaviors, injection drug use, substance use patterns and sociodemographic characteristics for 
male and female partners. Out of the 216 couples included in this analysis, 72.22% (n=156) of 
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couples had a female partner and 88.89% (n=192) had a male partner who reported lifetime 
exposure to incarceration. The prevalence of the sample of couples who had a partner with 
exposure to incarceration in the past 90 days was 12.50% (n=27) of female and 17.13% (n=37) 
of male partners. The prevalence of lifetime exposure to drug crime conviction was 64.35% 
(n=139) of female and 76.85% (n=166) of male partners. Drug crime conviction in the past 90 
days accounted for 5.09% (n=11) and 8.33% (n=18) of female and male partners respectively. 
Lifetime prevalence of exposure to arrest was 72.22% (n=156) among female and 88.90% 
(n=192) of male partners. The prevalence of exposure to arrest in the past 90 days was 12.50% 
(n=27) of female and 17.13% (n=37) of male partners. 
 
A majority of couples reported injecting drugs in the past 90 days consisting of 82.87% 
(179) of female and 91.20% (197) of male partners. The mean number of injections for female 
partners was 47.78 (SE=4.14) and 54.63 (SE=4.33) for male partners in the past 90 days. The 
mean score of injection drug use with any partners was 13.46 (SE=.99) for female and 13.57 
(SE=.93) for male partners.  The mean score of engaging in injection drug use HIV risk 
behaviors with study partners was 7.56 (SE=.45) for male partners and 8.45 (SE=.85) among 
male partners. The mean score of engaging in sexual risk behaviors with any partner was 9.44 
(SE=.42) for female and 10.65 (SE=.44) for male partners. The mean score of sexual risk with 
other partners was 4.34 (SE=.24) for female and 5.11 (SE=.27) for male partners. 
 




Table 3.3 presents results from bivariate analyses using Mann-Whitney rank order tests 
between scores on injection drug use, sexual risk behaviors and criminal justice involvement for 
male and female partners. Table 3.4 presents correlations between partners’ responses on sexual 
and injection drug risks and criminal justice variable showing interdependence between partners 
on all of the response variables.  
 
Injection drug use with any partner 
 
Female partners. Scores of injection drug use with any partner, were significantly higher 
among female partners who were arrested in the past 90 days compared to female partners who 
were not arrested (M=21.3 SE=3.5 vs. M=12.3 SE=.9, p<.05). Female partners’ scores of 
injection drug use with any partner were greater within couples with male partners who reported 
arrest in the past 90 days compared to couples with male partners who did not report arrest in the 
past 90 days (M=20.4 SE=3.5 vs. M=12.6, SE=.9, p<.05). Scores of injection drug use with any 
partner were significantly higher among female partners (M=15.3, SE=1.2 vs. M=9.0, SE=1.4, 
p<.05) who were arrested in their lifetime compared to female partners who were not arrested. 
Mean scores of injection drug use with any partner were significantly greater for couples 
reporting drug conviction of female partners in the past 90 days compared to couples that did not 
report a drug crime conviction of female partners (M=26.4 SE=5.7 vs. M=12.8 SE=.9, p<.05).  
Female partners’ scores of injection drug use with any partner was greater within couples with 
male partners who reported drug crime conviction in the past 90 days compared to couples with 
male partners who did not report drug crime conviction in the past 90 days (M=24.7 SE=5.9 vs. 
M=13.1, SE=.9, p<.05). Scores on injection drug risks were significantly greater for female 
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partners who reported lifetime (M=15.3, SE=1.3 vs. M=10.3, SE=1.4, p<.05) and 90 day 
(M=24.5, SE=6.2 vs. 12.9 vs. .9) exposure to incarceration than female partners who did not 
report exposure to incarceration.  
 
Male partners. Scores of injection drug use with any partner were significantly higher 
among male partners who were arrested in their lifetime (M=14.1, SE=.9 vs. M=9.7, SE=3.0, 
p<.05) compared to male partners who were not arrested. Scores of injection drug use with any 
partner were significantly higher among male partners who were convicted of a drug crime in the 
past 90 days (M=21.5 SE=3.7 vs. M=12.9, SE=1.0, p<.05) and in their life time (M=14.4, 
SE=1.0 vs. M=10.8, p<.05) compared to male partners who were not convicted of a drug crime. 
Male partners’ injection drug use scores with any partner were greater within couples with 
female partners who reported conviction for a drug crime in the past 90 days (M=24.7, SE=5.9 
vs. M=13.0, SE=.9, p<.05).    
 
Injection drug use with study partners  
 
Female partners. Scores of injection drug use with study partners were significantly 
higher among female partners who were arrested in their lifetime (M=9.0, SE=1.0 vs. M=3.9, 
SE=1.0)  and in the past 90 days (M=14.2, SE=2.8 vs. M=6.6 SE=.8, p<.05) compared to female 
partners who were never arrested. Female partners’ scores on injection drug risk with study 
partners was significantly greater within couples with male partners who were arrested in their 
lifetime (M=10.5, SE=1.7 vs. M=7.2, SE=.8, p<.05) and in the past 90 days (M=13.8, SE=2.6 vs. 
M=8.1, SE=.9, p<.05) compared to couples with male partners who were never arrested. Scores 
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of injection drug use with study partners were significantly greater among female partners who 
reported lifetime (M=10.0, SE=1.1 vs. M=3.1, SE=.8, p<.05) and 90 day conviction for a drug 
crime (M=22.1, SE=5.1 vs. M=6.9, SE=.8, p<.05) compared to female partners who were never 
convicted. Female partners’ scores on injection drug risk with study partners were significantly 
higher within couples with male partners (M=12.5, SE=3.2 vs. 7.2, SE=.8, p<.05) who were 
convicted of a drug crime in the past 90 days. Scores of injection drug use with study partners 
were significantly higher for female partners who were reported lifetime (M=9.0, SE=1.1 vs. 
M=5.1, SE=1.1, p<.05) and 90 day (M=13.8, SE=5.0 vs. M=7.2, SE=.8, p<.05) exposure to 
incarceration compared to female partners who were never incarcerated.  
 
Male partners. Male partners’ scores on injection drug risk with study partners were 
significantly greater in couples with female partners who were arrested in the past 90 days 
(M=10.5, SE=2.1 vs. M=7.0, SE=.9, p<.05). Scores on injection drug risk with study partners 
were significantly higher among male partners who reported prior conviction for a drug crime in 
their lifetime (M=9.9, SE=1.0, vs. M=5.4, SE=1.5, p<.05) compared to male partners who did 
not report prior conviction. Male partners’ scores on injection drug risk with study partners were 
significantly greater in couples with female partners who reported drug crime conviction in the 
past 90 days (M=16.1, SE=3.9 vs. M=8.5, SE=.9, p<.05) and in their lifetime (M=10.3, SE=1.1, 
vs. M=6.2, SE=1.3, p<.05) compared to couples with female partners who did not report a prior 
drug crime conviction.  
 




Female partners Scores of sexual risk behaviors with any partner were significantly 
higher among female partners who were arrested in the past 90 days (M=12.60, SE=1.1 vs. 
M=9.0, SE=.4, p<.05). Mean scores of sexual risk behaviors with any partner, study partners and 
other partners were significantly higher among female partners who were convicted of a drug 
crime in the past 90 days (M=13.6 vs. M=9.2, p<.05) and lifetime (M=10.1, SE=.5 vs. M=8.3, 
SE=.6, p<.05) compared to couples with female partners who were not convicted of a drug 
crime.  
 
Male partners. No significant bivariate relationships were observed for male partners.   
Table 3.4 presents bivariate tests for interdependence between male and female partners’ 
responses on injection HIV risks with study and any partners and sexual risks with any partner, 
and criminal justice involvement. Significant results suggest interdependence between partners 
on all independent and dependent variables thus justifying use of the Actor-Partner 
Interdependence Model to account for correlated responses between the intimate couple dyads.   
 
Results from Actor Partner Interdependence Model  
 
Table 3.5 presents results from structural equation models estimating actor and partner 
effects between criminal justice involvement and injection drug risk behaviors with any partner 
and study partners after adjusting for drug and alcohol use, income, children at home and 
exposure to intimate partner violence. Goodness of fit statistics for all of the models with the 




Injection drug use with any partners. Male (am: β =.12, 95% CI=.01, .24, p=.046) and 
female (af: β =.10, 95% CI .02, .22, p=.045) partners recent exposure to arrest was associated 
with increased engagement injection drug risk behaviors with any partners. Female partners’ 
exposure to drug crime conviction in the past 90 days was significantly associated with increased 
engagement in their own injection drug risk behaviors with any partner (af: β =.14, 95% CI =.01, 
.28, p=.048). Additionally, female partners’ exposure to drug crime conviction was associated 
with increased engagement in injection drug risk behaviors with any partner for their male 
partners (pf: β =.11, 95% CI =.01, .23, p=.045).  
 
Injection drug use with study partners. Female partners’ recent exposure to arrest was 
significantly associated with increased engagement in injection drug risk behaviors with study 
partners (af: β =.13, 95% CI=.01, .27, p=.042). Male partners’ recent arrest history was 
significantly associated with increased engagement in injection drug risk behaviors for their 
female study partners (pm: β =.10, 95% CI=.02, .20, .039). Female partners’ exposure to drug 
crime conviction in the past 90 days was significantly associated with increased engagement in 
their own injection drug risk behaviors with study partners (af: β =.22, 95% CI =.06, .38, 
p<.001). 
 
Sexual risk with any partners  
 
Table 3.6 presents results from structural equation models estimating actor and partner effects 
between criminal justice involvement and sexual risks with any partner after adjusting for drug 
and alcohol use, income, children at home and exposure to intimate partner violence. Goodness 
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of fit statistics indicated acceptable model fit for all of the models except for recent arrest, 
lifetime drug crime conviction and recent incarceration. Significant actor effects were observed 
for female partners who were exposed to recent arrest (af: β =.13, 95% CI=.01, .26, p<.05), and 




The following study investigated the association between exposures to the legal risk 
environment and sexual and injection drug risks of people who inject drugs and their intimate 
partners in Kazakhstan. People who inject drugs in Kazakhstan are heavily criminalized due to 
engaging in injection drug use, obtaining drugs, as well as stigma from the criminal justice 
system (Altice et al., 2016; Ball, 2007; Cornell & Swanstrom, 2006; El-Bassel et al., 2014; 
Marotta et al., 2018a; Terlikbayeva et al., 2013). Moreover intimate partners of PWID are 
exposed to the legal risk environment through their partners’ exposures due to the disruption to 
intimate partnerships imposed by arrest, incarceration and conviction of PWID (Comfort et al., 
2010; Comfort et al., 2014). The legal risk environment of intimate partner dyads of PWID 
included in this study consisted of arrest, drug crime conviction and prior incarceration. 
 
 Two sets of hypotheses were put forward in this study for injection drug and sexual HIV 
risks among intimate partner dyads of PWID to identify the presence of 1) actor and 2) partner 
effects. First it was hypothesized that exposure to the legal risk environment among intimate 
partners of PWID would be associated with their own injection drug risks with any partner as 
well as study partners (actor effects). Second, this study hypothesized that PWID and their 
intimate partners exposures to the legal risk environment would be associated with their partners’ 
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injection drug risks with and partner as well as with study partners (partner effects). Third, a 
hypothesis anticipated that exposure to the legal risk environment would be associated with 
increased risk of engaging in sexual risk behaviors with any partner (actor effects). Finally, this 
study hypothesized that exposure to the legal risk environment would be associated with their 
partners sexual risks with any partner (partner effects). Hypothesis testing identified dyadic 
patterns consisting of 1) actor-only effects 2) partner-only effects 3) joint-effects or actor-partner 
effects and 4) mutual joint effects of relationships between exposure to the legal risk environment 
and injection and sexual HIV risks. The Actor-Partner Interdependence Model identified support 
for several hypotheses put forth regarding actor and partner effects in this study as well as dyadic 
patterns in the association between CJI and injection drug risks after adjusting for several 
potential confounders.  
 
Implications of findings for future research and HIV prevention policies 
 
Arrest. Specifically, this study identified actor-only effects between recent arrest of male 
and female partners and injection drug risks with any partners. These findings are consistent with 
prior literature in Kazakhstan at the individual level suggesting that law enforcement officers 
may target PWID for arrest which leads to greater engagement in injection drug use (Marotta et 
al., 2018, Altice et al., 2016). Law enforcement officers may seek out PWID for arrest which 
instills fear of accessing sterile syringes and equipment, carrying personal injection equipment 
which thereby increases risk of borrowing syringes or using others’ equipment for injection 




Actor-only effects were identified between recent arrests and engaging in injection drug 
risks with study partners for women. Frequent arrest may increase women’s reliance on their 
partners to procure injection equipment or carry injection materials for them which could 
increase syringe sharing with their study partners (MacRae & Aalto, 2000; Strathdee et al., 
2015b). It is also possible that these relationship operate in the opposite direction in which, due 
to the criminalization of drug use behaviors, frequent engagement in injection drug use may 
attract greater attention from law enforcement officers resulting in the arrest of PWID (Marotta 
et al., 2018). Dyadic patterns identified in this study include significant actor-partner effects for 
recent arrest of women on injection drug risk behaviors with any injecting partner and study 
partners. Female partners’ exposure to arrest in the past 90 days was significantly associated with 
their own and their partners’ injection drug risk behaviors with any injecting and study partners. 
The arrest of female partners may create relationship power imbalances within intimate partner 
dyads of PWID that enable male partners to coerce their partners into engaging in risky injection 
drug use behaviors (MacRae & Aalto, 2000). Future research must examine the effects of arrest 
during intimate partnerships on mechanisms of relationship injection drug risk reduction self-
efficacy, injection drug communication, relationship power and other relationship factors to 
explain  
 
Dyadic patterns of joint effects or actor-partner effects of women’s arrest on their own 
and their partners’ injection drug use inform interventions to target the couple’s exposure to the 
criminal justice system. Implications of actor-partner effects suggests targeting the couple’s 
exposure to arrest as an HIV prevention and risk reduction strategy Couples-focused HIV 
prevention interventions are based on the core assumption of interdependence between factors 
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that shape sexual decision-making between partners. Specifically interdependence theory 
presumes that enhancing ways in which couples interact through increasing factors such as safer 
sex and injection drug risk reduction communication, risk reduction self-efficacy and decreasing 
relationship power differentials are more effective at reducing HIV infection within couples than 
focusing on only one partner (Montgomery et al., 2012; Mustanski et al., 2014; Rusbult & Van 
Lange, 2003; Wickham & Knee, 2012).  
 
Drug crime conviction. This study identified support for hypotheses of actor effects of 
lifetime and recent exposure to drug crime conviction and engaging in injection drug risks for 
female partners. Drug crime conviction in Kazakhstan results in registration as a drug user as 
well as detention by the police (Altice et al., 2016). Women in Kazakhstan face additional stigma 
and negative treatment as a result of injection drug use which may discourage women from 
seeking sterile syringes and equipment from harm reduction programs and increase engagement 
in syringe sharing behaviors (El-Bassel et al., 2010; El-Bassel et al., 2014). Moreover, additional 
research is necessary to examine how drug crime conviction might exclude intimate couple 
PWID dyads from employment, housing and other services to investigate if the exclusion 
imposed by drug crime conviction is associated with increased engagement in HIV risks. 
 
Incarceration. Findings identified actor-only effects of lifetime exposure to incarceration 
and syringe sharing with any injecting partner for women. An actor only pattern consisted of a 
significant relationship between lifetime exposure to incarceration and syringe sharing with 
study partners for both male and female intimate partners. Prior literature from other regions in 
the world suggests that incarceration interrupts access to sterile syringes and other injection 
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equipment (Small et al., 2010; Wood et al., 2002). Future research must examine if incarceration 
of intimate partners excludes PWID from accessing sterile syringes to identify strategic 




This study has several limitations that provide fruitful avenues of future research. First 
the measurement of criminal justice variables are limited to dichotomous indicators of recent and 
lifetime exposures which constrain the level of detail provided by the findings in this study. 
Future research must measure more detail including the number of times and duration of 
detention and incarceration as well as experiences of trauma including beating, syringe 
confiscation, and sexual victimization by law enforcement officers and other practitioners in the 
criminal justice system. Additionally, data on the legal risk environment of intimate couple 
dyads in Kazakhstan must also include more indicators of exposure to the legal risk environment 
that include registration as a drug user, compulsory treatment and types of other crime 
convictions such as property crimes. A limitation of the sexual risk and injection drug use scales 
is that they do not provide an indication of which types of sexual and injection drug risks are 
influenced by criminal justice involvement but rather provide an indication of severity based on 
an underlying construct of HIV risks. Future research must expand sexual and injection drug 
risks to include behaviors while partners are incarcerated including syringe and equipment 
sharing, condom-less sex, sex trading and multiple sex partners while intimate partners are 
incarcerated or detained. The data in this research study is cross-sectional thus precluding any 
causal inference from the findings from the Actor-partner interdependence models. It is possible 
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that reverse causation is present in which injection drug use and sexual risks of sex trading and 
sex under the influence of drugs attracts the attention of law enforcement officers thereby 
prompting involvement in the criminal justice system.  
 
This study did not examine how criminal justice involvement influences clusters of 
injection drug and sexual risks among intimate partners of PWID in Kazakhstan. Prior research 
suggests that injection drug and sexual risks are intertwined and co-occurring within the contexts 
of intimate partnerships of PWID (Marotta et al., 2018b). Marotta et al, (2018) identified clusters 
of low, medium and high injection and sexual risk behaviors with the dataset that was used in 
this study. Within the contexts of intimate partnerships, criminal justice involvement may 
influence intimate partners to engage in both injection drug and sexual risk behaviors. A fruitful 
avenue of future research is to identify how criminal justice involvement influences patterns of 




The following study identified several factors of the HIV risk environment that are associated 
with injection and sexual drug risks among intimate couple dyads of PWID. Criminal justice 
involvement of intimate couple dyads of PWID in Kazakhstan is a factor of the HIV risk 
environment that increases sexual and injection drug risks. Interdependence in the association 
between arrest of PWID suggests that exposure to the legal risk environment may disrupt 
intimate partnerships leading to increased engagement in sexual and injection drug risks. Future 
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research must investigate the role of couples-focused interventions in criminal justice settings in 
























III. Chapter 4. The legal risk environment as a social determinant of health among male 





Kazakhstan is one of the only countries in the world where rates of HIV continue to 
expand with an increase of 39% from 2006-2016 (DeHovitz, 2014; Donoghoe, 2012; UNAIDS, 
2018). Migrants are a key affected group by HIV infection in Central Asia and globally due to 
extended periods of time away from intimate partners, social isolation, and lack of access to HIV 
prevention interventions. The United Nations GAP report notes that migrants are a population at 
risk of being left behind in the global HIV response. There are approximately 1 billion migrants 
globally consisting of approximately 231 million who cross international borders and 740 million 
who travel internally (IOM, 2015). Starting in the early 2000’s, Kazakhstan emerged as a major 
destination for labor migration from surrounding Central Asian Countries due to extensive post-
soviet era economic growth which created economic conditions that were conducive to an influx 
of labor migrants from Tajikistan Uzbekistan, Kyrgyzstan and other neighboring countries 
seeking new financial opportunities (Laruelle, 2007a; 2007b; 2008a; 2008b; Marat, 2009). There 
are as many as 3.5 million migrants in Kazakhstan of which more than one million migrate to 
find employment (International Federation of Human Rights [IFHR], 2016). There are between 
28,500 and 56821 migrants from Kyrgyzstan, 67,166 and 133911 from Uzbekistan, and 4749 
and 9469 from Tajikistan (IFHR, 2016). Tajikistan and Kyrgyzstan generate as much as 32% and 
49% of their respective GDP from remittances transferred from Kazakhstan (World Bank, 2015).  
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In Central Asia and globally, migration increases vulnerabilities to engaging in sexual 
risk and HIV infection due to exposures to legal surveillance to enforce immigration laws, 
stigma and discrimination, exclusion from health care and social services, high rates of alcohol 
and substance use and isolation from loved ones and family (Huffman et al., 2012; IOM, 2015; 
IFHR, 2016; Liu et la., 2005; Godinho et al., 2005). The threat of encountering law enforcement 
officers and migration officials discourages migrants from accessing sexual health services, HIV 
and STI testing, condoms and pre and post-test counseling resulting in higher rates of engaging 
in sexual risk behaviors and STI/HIV (El-Bassel et al., 2016; Marotta et al., 2018a; Marotta & 
El-Bassel, 2017; Marotta et al., 2018b; Sun et al., 2013). Despite disproportionate involvement in 
the criminal justice system and vulnerabilities to HIV infection facing international and internal 
migrants, few studies in Kazakhstan and globally examine how the legal HIV risk environment 
shapes the occurrence of sexual risks among labor migrants. To address these gaps, the following 
study investigates associations between criminal justice involvement and sexual risks among 
labor migrants in Kazakhstan. Elucidating the role of CJI on substance abuse and sexual risk 
behaviors of labor migrants could address HIV risks among a population that is traditionally 
marginalized from HIV prevention interventions and resources in Kazakhstan and other 
countries globally.  
 
The legal risk environment and HIV risks among labor migrants in Kazakhstan 
 
The legal risk environment provides a conceptual framework for understanding how 
criminal justice involvement including encounters with migration police, deportation, arrest, 
incarceration and political violence, increase sexual risk behaviors among migrants in Almaty 
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Kazakhstan (Strathdee et al., 2015; Rhodes et al., 1999; Rhodes, 2002; Rhodes et al, 2009; 
Marotta et al., 2018a; 2018b; 2017). Incarceration in Kazakhstan and Central Asia concentrates 
HIV risk factors due to, high rates of pre-incarceration risk factors, overcrowding, poor 
sanitation, drug use in prison and lack of available HIV prevention services (Altice et al., 2016; 
Azbel et al., 2013; Polonsky et al., 2016). Globally, labor migrants face unique HIV risk 
environments due to the criminalization of their social status in society, strict regulation of their 
residency and employment in receiving countries and stigma from citizens who may view them 
as a social threat (Weine et al., 2008; Weine et al., 2014; Weine & Kashuba, 2012; Strathdee et 
al., 2014; Zhang et al., 2017) 
 
Policing practices, laws, regulations and policies shape micro, meso and macro social 
contexts that fuel sexual HIV risk behaviors among migrants in Kazakhstan and Central Asia 
(Marotta et al., 2018a; 2018; Marotta et al., 2017; Rhodes, 2002; Strathdee et al., 2015). Prior 
literature has found significant relationships between police contact and increased sexual risks 
among migrants in Kazakhstan and surrounding Central Asian countries. Marotta et al., (2018) 
identified significant associations between sexual risks and police contacts with migration 
officials among migrants in Almaty Kazakhstan. Migrants face additional scrutiny and 
surveillance by police officers which leads to isolation from access to HIV prevention 
interventions as well as greater rates of engaging in sexual HIV risk behaviors, alcohol 
consumption and drug use (El-Bassel et al., 2016; Kutsa et al., 2016; Provine et al., 2016; Pinedo 
et al., 2010; Rhodes et al., 2015). Michalopoulos et al., (2018) conducted cross sectional research 
and identified an association between experiencing political violence, incarceration and sexual 
risks among migrant and non-migrant male market works in Kazakhstan.  
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A systematic review by Weine et al., (2012) found that limited legal status, hostility by 
the police, and frequent arrests was a major driver of sexual risks among labor migrants due to 
poor access to services, social isolation. In addition to greater rates of contact with law 
enforcement officers migrants are more likely to experience disproportionate rates of 
victimization such as beatings based on political views. Qualitative research by Weine et al., 
(2008) found that many Tajik migrant workers in Moscow, Russia frequently engaged in 
unprotected sex with commercial sex workers, and experienced frequent beatings, harassment 
and arrest by law enforcement officers. Moreover studies by Weine et al (2013) and (2012) 
found that Tajik labor migrants who experienced trauma particularly by law enforcement 
officers, traveled more frequently, engaged in binge drinking and who engaged in sexual risks 
while in their sending countries were much more likely to engage in HIV sexual risk behaviors 
while in Russia.  
Figure 4.1. The legal HIV risk environment, endogenous factors and HIV risks among 






Mobility and the legal risk environment of migrants in Kazakhstan 
 
Population movement particularly among migrants is a dimension of the risk 
environment that increases sexual risk behaviors and infection with HIV among migrants in 
Kazakhstan and other countries throughout the world (Rhodes & Simic, 2005; El-Bassel et al., 
2011; Elbassel et al., 2016; El-Bassel & Strathdee, 2013). Traveling to visit family within 
Kazakhstan and across international borders increases visibility to law enforcement thereby 
increasing risk of criminal justice involvement (Rhodes & Simic, 2005; El-Bassel et al., 2016; 
IFHR, 2016). Mobility of migrants which includes traveling to see families in sending countries 
or other parts of Kazakhstan increases exposure to potential encounters with law enforcement 
officers resulting in harassment, arrest, imprisonment or deportation (El-Bassel et al., 2011). 
Migrants with irregular work status are particularly vulnerable to the threat of deportation and 
victimization by law enforcement officers in Kazakhstan (IFHR, 2016; IOM, 2018).  
 
Irregular migration consists of entering into a receiving country without required 
authorization or documents mandated under immigration law (IOM, 2018). Immigration laws in 
Kazakhstan require international migrants to obtain legal permits to work through a contract with 
employers and to register for a residency permit within five days (IHRF, 2016). The residency 
permit affords migrants a period of a month to enter into a contract with employers (IFHR, 
2016). Migrants whose employers do not enter into a contract face potential deportation by 
migration officials and police (IFHR, 2016). In order to employ labor migrants, the employer 
must be a Kazakh citizen and be approved by the immigration authorities under a quota system. 
Given these additional regulations, law enforcement officers seek out migrants to ensure 
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compliance with the laws thus rendering migrants vulnerable to criminal justice involvement 
(IOM, 2018). Migrants without residency or work permits are considered to have irregular work 
status. Approximately a million (300,000-1.5 million) migrants work under irregular work status 
in Kazakhstan either without a residency or work permit (IFHR, 2016).  
 
Literature suggests that migrants with irregular work status in Kazakhstan and other 
countries in Central Asia choose to forego accessing important HIV prevention services and 
medical care as well as returning home out of fear of coming into contact with law enforcement 
officers. Moreover, fear of coming into contact with law enforcement officers, harassment by 
police, arrest and deportation may increase social isolation from intimate partners in their home 
communities resulting in a greater risk of engaging in condom-less sex with other partners, sex 
trading and sex under the influence of substances. Factors of the legal risk environment interact 
with individual endogenous factors to heighten risk of HIV among migrants. Prior literature 
suggests that migrants who are younger age, less education, in poverty and unmarried are more 
likely to engage in sexual risk behaviors.  
 
Open-air marketplace and the legal risk environment of labor migrants in Kazakhstan  
 
Open air market bazaars in Kazakhstan are major centers of economic trading, social 
interaction and population mixing. Kazakhstan is located along ancient Silk Road trading routes 
that facilitate the sale of goods at many large open-air bazaars throughout the country. Bazaars 
provide a major source of employment for labor migrants who sell and transport goods within 
stalls throughout Kazakhstan. Open-air bazaars in Kazakhstan embody physical risk 
99 
 
environments within which the legal system interacts with labor migrants. Migration and market 
officials patrol the marketplace to enforce migration laws and verify residency permits and work 
permits. Migrants who are unable to provide adequate documentation face arrest, detention, 
incarceration and deportation. The setting of this study was the Barakholka Market place 
consisting of 28 bazaars employing more than 30,000 employees in 15450 stalls and amounting 
approximately 1.7 billion dollars (USD) in annual sales (World Bank, 2010). Although the 
market closed in 2018, it is highly representative of markets employing labor migrants 
throughout Kazakhstan. Open-air markets in Kazakhstan provide opportune settings for HIV 
prevention interventions to attenuate sexual risk behaviors among migrants.  
 
Gaps on the legal risk environment and sexual risk behaviors among migrants in 
Kazakhstan 
 
Despite the disproportionate involvement of migrants in the criminal justice system in 
Kazakhstan, few studies investigate the role of the legal HIV risk environment in driving sexual 
risk behaviors among labor migrants in Kazakhstan. Prior research by Marotta et al., (2018) 
identified significant relationships between engaging in sexual risk behaviors and greater number 
of contacts with law enforcement and market officials. A limitation of this prior research is it is 
cross-sectional and only examined a single factor of the legal risk environment facing migrants 
in Kazakhstan. Prior literature from other parts of the world suggests that repeated contacts with 
law enforcement, arrest and incarceration increases the occurrence of sexual risk behaviors over 
time. Moreover, prior literature on the legal risk environment in Kazakhstan and other countries 
in Central Asia focus predominantly on police contact and do not incorporate other forms of 
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criminal justice involvement including arrest, incarceration and deportation. Migrants are left out 
of HIV prevention interventions globally and in Kazakhstan. 
 
To address these gaps, the following longitudinal study examines the relationship 
between legal involvement consisting of questioning by market officials, migration police, arrest, 
incarceration, deportation experiencing political violence (beating or threat of physical violence 
for political views), deportation and sexual risk outcomes of condom-less sex, engaging in 
commercial sex work, more than one sexual partner, sex under the influence of drugs and 
alcohol, unprotected sex while traveling and more than one sexual partner while traveling.  The 
following study hypothesizes that the legal risk environment (police contacts, legal residency 
status, work permit, deportation, political violence arrest and incarceration) is associated with an 




Data and sample  
 
Data for this study comes from the Silk Road Health Project, a longitudinal study of 
migrant and non-migrant market vendors in Baraholka Market in Almaty Kazakhstan, the most 
populated open-air market place in Central Asia consisting of over 30,000 stalls. The primary 
aim of the Silk Road Study, consisted of elucidating statistical relationships between mobility, 
structural risk environments, STI, mental health, alcohol use, criminal justice involvement, 
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trauma, physical and behavioral health and social welfare in a sample of external and internal 
migrants as well as a comparison group of non-migrants in Almaty, Kazakhstan.   
 
 This study used Respondent Driven Sampling to recruit participants which is a rigorous 
sampling technique to recruit difficult to access populations by recruiting participants to serve as 
seeds who are trained to recruit additional members of their social networks (Heckathorn, 1997; 
2002; 2004). Participants are provided coupons to recruit additional participants and the process 
is repeated until a sample is reached that is representative of the population (Heckathorn, 1997). 
This study recruited 14 participants (10 external migrants, two non-migrants, and one internal 
migrant) by trained research staff to function as seeds to identify and recruit potential subjects 
for the study (El-Bassel et al., 2016). The definition of internal migrant included Kazakh citizens 
who resided beyond a commute of 2 hours to Almaty City. The non-migrant control group was 
defined as participants who resided within a 2-hour drive of Almaty City. Seeds who were 
external migrants from Tajikistan, Uzbekistan and Kyrgyzstan distributed coupons and 
instructions to recruit three additional potential subjects. Each participant recruited three 
additional potential subjects until respondent driven sampling produced a representative dataset 
of external, internal and a comparison group of non-migrants. All participants who met eligibility 
criteria could serve as a seed in the study. The 14 seeds produced 14 isolated recruitment chains 
for the Respondent Driven Sampling methodology of with 90% of the sample consisted of two 
recruitment chains. The homiphily index was .72 for non-migrants, .69 for external migrants and 
.20 for internal migrants (El-Bassel et al., 2016). After 6 waves of recruitment, equilibrium was 
achieved and accounted for 88% of the sample with the longest chain containing 36 recruitment 
waves. Across migrant groups, a large percent of random-mixing occurred indicated by a 72% 
102 
 
probability that new participants were recruited by non-migrant seeds at random. Additional 
information on recruitment procedures, network size and design, as well as characteristics of 
RDS are provided in prior literature (El-Bassel et al., 2016).  
 
Inclusion and exclusion criteria  
 
The sample consists of male migrant and non-migrant market vendors in Baralholka 
Marketplace who were eligible to participate in the study if they i.) were selected as a seed or 
through a recruitment coupon, ii.) were older than 18 years old or less than 60 years of age, iii.) 
Valid citizenship in Uzbekistan, Tajikistan, Kyrgyzstan or Kazakhstan iv.) in the past week were 
employed in the Baralkholka Market in Almaty, Kazakhstan, v.) language fluency in Russian, 
Tajik, or Kazakh, and vi.) And ability to provide informed consent. Participants provided 
informed consent to provide survey data as well as biological specimen collection at baseline, 3, 
6 and 12 month follow up. Biospecimen collection included assays for HIV, syphilis, gonorrhea, 
and chlamydia. The Audio Computer-Assisted Self-Interview (ACASI) collected data from 
participants on the legal risk environment, sexual risk behaviors, alcohol consumption, illict drug 
use, migration and mobility variables, access to health care. Compensation included 10$USD for 
completing biological assays and survey assessments as well as 1USD for each referral provided 
in the case of seeds. Pre and post-test counseling was provided by research staff at the time of 
testing and notification respectively. Referrals for HIV/STI treatment services were distributed in 








Sexual risk variables. The Risk Behavior Assessment measured sexual health risk 
outcomes at baseline and then 3, 6, and 12 months (National Institute on Drug Abuse, 1991). 
Condom-less sex included engaging in sex without a condom with primary partners. More than 
one sexual partner consisted of engaging in vaginal or anal sex with more than one sexual 
partner. Engaging in commercial sex work was indicated if participants reported trading money 
or drugs in exchange for sex. Participants reported if they engaged in sex under the influence of 
drugs or alcohol with their primary partners in the past 90 days. Dependent variables measuring 
sexual risk and mobility included 1) having more than one sexual female sex partner and 2) 
engaging in condom-less sex while traveling on your last trip. All sexual risk dependent 
variables were dichotomized.    
 
Primary exposure variables  
 
The legal risk environment is conceptualized using 8 variables. Time variant variables 
included 1) experiencing questioning by market officials (number of contacts and dichotomous), 
2) experiencing questioning by migration officials (number of contacts and dichotomous) 3) 
being arrested by migration police or state officials (dichotomous) and 4) being incarcerated 
migration officials (dichotomous) were measured at baseline as well as 3, 6 and 12 month follow 
up. Time invariant variables measured at baseline included 5) deportation (baseline 
dichotomous), 6) experiencing political discrimination and violence, 7) legal work status and 8) 
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residency status. Figure 1 provides the measurements used for the legal risk environment 
variables. 
 
Sociodemographic covariates included dichotomous variables of migration type 
(external, internal and non-migrant) as well as citizenship (Kazakhstan, Uzbekistan, Kyrgyzstan, 
Tajikistan and other) employment status in the marketplace (owner, carrier, vendor, other) as 
well whether the participant lives with children, lives with spouse, was married, homeless or 
income below the living wage. All sociodemographic variables are time invariant and were 
assessed at baseline.  
 
Structural factors included homelessness, below the poverty line and food insecurity.  
Homelessness was indicated if participants reported not having a place to sleep at baseline, as 
well as 3, 6 and 12 months. Below the poverty line was indicated if participants reported earning 
less than 15000 tenge in the past year. Food security was indicated if participants reported not 
having enough money to buy food in the past 90 days.  Homelessness, poverty, food insecurity 
and homelessness was assessed at baseline and follow-up points of 3, 6 and 12 months.  
 
Statistical analyses  
 
Descriptive analyses. Population proportions and means for sexual risk behaviors, legal 
environment variables, drug use, sociodemographic and other variables were estimated using the 
RDS weights and presented in table 1 (Numbers and percentages relative to totals do not add up 
because of RDS weighting). Results for time variant variables are shown for each follow-up 
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point and time invariant variables are shown for the baseline assessment. Descriptive analyses 
included means (SD) and proportions %(n) of all variables at all time points prior to multiple 
imputation. For multivariable analyses, multiple imputation using chained equations inputted 
values from missing data to perform longitudinal multivariable analyses of the data (Allison & 
Waterman, 2002; Azur et al., 2011; Carpenter et al., 2006)). Multiple imputation using a chained 
equation approach is an ideal method of accounting for missing data over time, when data are not 
monotone missing-ness and the study variables are non-normally distributed (Allison, 2001; 
Aloisio et al., 2014; Birhanu et al., 2011; Royston, 2004; Royston 2014). Variables used to 
impute missing data consisted of migration status, live with own kids, and hours worked in a 
typical week. Models were run using several other variables to impute missing data and findings 
were similar across different combinations of variables supporting assumptions of missing at 
random (Allison, 2001, Carpenter et al., 2007; Chinomona et al., 2015 Royston & White, 2011) 
 
Random effects regressions. Random effects logistic regression estimated bivariate and 
multivariable relationships between independent variables and outcomes of sexual risk variables 
(White, 2009). Random effects regression accounts for the correlation between assessment points 
but allows estimation of subject specific effects (Rabe-Hesketh, 2008). Bivariate tests of 
differences between independent variables of legal involvement and sexual risk behaviors 
included unadjusted analyses of random effects logistic regressions. Multivariable random 
effects logistic regression tested hypotheses that greater involvement in the legal risk 
environment would lead to increases in sexual risk variables after adjusting for potential 
confounders of live with spouse, role in the marketplace, and hours worked in a workweek for 
male migrant and non-migrant market vendors in Almaty, Kazakhstan (Luke, 2004).  Given that 
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this study includes time invariant as well as time variant variables, the random effects model is 
the most appropriate statistical technique to analyze longitudinal changes in sexual risk variables 
regressed on the legal risk environment after adjusting for potential confounders (Rabe-Hesketh 
& Skrondal, 2008). The random effects model was fit using restricted maximum likelihood 
method (REML) with logistic regression and assumed the data originated from a random sample 
(White, 2009; Guo & Zhao, 2000). Respondent Driven Sampling (RDS) weights were applied to 
all bivariate and multivariate analyses to account for the sampling strategy employed to recruit a 
representative sample of internal, external and non-migrants (Heckathorn, 1997; 2002). To 
minimize the possibility of multicollinearity, separate models were run for each of the legal risk 
environment variables after adjusting for potential confounders of age, employment status in the 
market place and live with spouse.  
 
RESULTS 
Descriptive analyses  
 
Table 4.1 presents means (M) and standard errors (SE) proportions % and counts (n) of 
population estimates of variables assessed at Baseline, three, six and twelve month follow up 
assessments. Table 4.2 presents pooled population estimate of sociodemographic characteristics, 
criminal justice involvement and sexual behaviors after imputation of missing data stratified by 
migration status.  
 
Sexual risk variables. Data from the baseline assessment found that 28.89% (n=441) of 
the sample engaged in condom-less sex, 28.76 reported sex with more than one partner, 9.97% 
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reported sex under the influence of drugs or alcohol and 8.32% engaged in sex trading. 
Participants reported engaging in sexual risk behaviors while traveling consisting of 3.31% who 
reported condom-less sex and 5.66% reported having more than one sexual partner.  
 
Legal risk environment. On average participants reported being questioned by market 
officials 1.84 times, and by migration police 1.84 times. Arrest by migration police was reported 
by 15.89% of the sample, 1.35% reported prior arrest, and 4.32% reported being arrested, 
incarcerated or beaten for their political views in the past. Among external migrants lifetime 
exposure to deportation was reported by 8.28% of participants and 13.58% reported not having a 
legal work permit and 7.16% reported not being a legal resident of Kazakhstan.  
 
Control variables. Living with children was reported by 28.90% of the sample, 24.89% 
reported being married and 21.32% reported living with a spouse. Homelessness in the past 90 




Table 4.3 presents findings from random effects logistic regression analyses of associations 
between exposures to criminal justice involvement and sexual risk after adjusting for potential 
confounders for internal and external migrants. 
 
External Migrants. After adjusting for potential confounders being questioned by market 
officials was associated with increased odds of condom-less sex (AOR=1.37 SE=.20, p<.05), sex 
108 
 
under the influence of drugs (AOR=1.63 SE=.39, p<.05), condom-less sex while traveling 
(AOR=1.74, SE=.38, p<.05) for external migrants. Contacts with migration law enforcement 
officers for questioning was associated with increased risk of sex under the influence of drugs 
and alcohol (AOR=2.19, SE=.52, p<.001), and condom-less sex while traveling (AOR=2.07, 
SE=.55, p<.01). Experiencing arrest by migration police was associated with increased odds of  
condom-less sex (AOR 1.34, SE=.17, p<.05) sex under the influence of drugs and alcohol 
(AOR=2.16, SE=.41, p<.001). Being incarcerated was associated increased odds of sex under the 
influence of drugs or alcohol (AOR=3.14, SE=1.00, p<.01) Being incarcerated threatened or 
beaten for political views was associated with increased risk of engaging in sex trading 
(AOR=3.91, SE=2.06, p<.05) and condom-less sex (AOR=6.18, SE=3.68, p<.01).  
 
Internal migrants. Random effects regression models found significant relationships 
between experiencing questioning by market officials and increased odds of engaging in 
commercial sex work (AOR=2.89, SE=.73, p<.001), sex under the influence of drugs and alcohol 
(OR =2.52, SE.82, p<.01), and condom-less sex while traveling (AOR=2.09, SE=.77, p<.05) in 
the past 90 days. Questioning by migration police was associated with increased odds of 
condom-less sex,(AOR=1.47, SE=.21, p<.01), sex trading (AOR=3.56 SE=p<.001), sex under 
the influence of drugs (AOR=2.83, SE=.64, p<.001) and condom-less sex while traveling 
(AOR=3.46, SE=1.00, p<.001). Experiencing arrest by migration police or state officials was 
associated with increased odds of engaging in commercial sex work (AOR=2.98 SE=1.19, 
p<.01), more than one sexual partner (AOR=1.92, SE=.52, p<.05), and sex under the influence of 
drugs (AOR=2.09, SE=.63, p<.05). Prior history of being arrested, incarcerated threatened or 
beaten for political views was associated with increased odds of engaging in commercial sex 
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work (AOR=3.72, SE=1.64, p<.01), more than one sexual partner (AOR=7.62 SE=4.55, p<.01), 
sex under the influence of drugs and alcohol (AOR=2.59 SE=1.23, p<.05) and condom-less sex 
while traveling (AOR=3.91, SE=2.06, p<.05).  
 
Table 4.3 presents findings from random effects logistic regression analyses of associations 
between exposures to criminal justice involvement and sexual risk after adjusting for potential 
confounders for non-migrants. 
 
Non-migrants. Non-migrants who were questioned by market officials were at a greater 
risk of engaging in condom-less sex (AOR= 1.36 SE=.21, p<.05), sex trading (AOR=2.99 
SE=.78, p<.001), more than one sex partner (AOR=1.61, SE=.29, p<.05) and sex under the 
influence of drugs and alcohol (AOR=2.05, SE=.37, p<.001). Experiencing questioning by 
migration police was associated with increased odds of commercial sex work (AOR=2.55 
SE=.83, p<.01), more than one sex partner (AOR=1.56, SE=.26, p<.05) and sex under the 
influence of drugs and alcohol (AOR=2.91, SE=.55, p<.001). Non-migrants who experienced 
arrest by migration police or state officials were at an increased risk of engaging in commercial 
sex work (AOR=3.71, SE=1.32, p<.001), more than one sex partner (AOR=1.69, SE=.38, p<.05) 
and engaging in sex under the influence of drugs and alcohol (AOR=2.03, SE=.57, p<.05). 
Incarceration was associated with increased odds of condom-less sex (AOR=3.56, SE=1.62, 
p<.05), sex trading (AOR=15.03, SE=8.81, p<.001), more than one sexual partner (AOR=3.58, 
SE=1.72, p<.01) and sex under the influence of drugs and alcohol (AOR=6.74, SE=3.44, 
p<.001). Reporting being arrested, incarcerated threatened or beaten for political views was 
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associated with increased odds of sex trading (AOR=4.91, SE=1.48, p<.001) and sex under the 




Kazakhstan is the largest receiving country in Central Asia of labor migrants who seek 
employment in the numerous open-air markets throughout the country (Dave, 2014; IFHR, 2016; 
Laruelle, 2007; 2008). The following study examined associations between the HIV legal risk 
environment of male external and internal migrants in Kazakhstan as well as a control population 
of non-migrants. The legal HIV risk environment consists of laws, policies and practices that 
criminalize the legal status of migrants and result in heightened engagement in sexual HIV risks 
including condom-less sex, sex trading, more than one sexual partner, sex under the influence of 
drugs or alcohol and condom-less sex while traveling (Strathdee et al., 2010; Strathdee et al., 
2015). This study operationalized the legal HIV risk environment facing migrants and non-
migrant market vendors who work in the Baralholka market place in Almaty Kazakhstan to 
include contacts with migration police and market officials, arrest, incarceration and beatings for 
political views deportation, residency permit and work status. Findings support several of the 
hypotheses put forward in this study that exposures to the HIV legal risk environment are 
associated with sexual risk behaviors among migrant and non-migrant populations in 
Kazakhstan.  
 




Policing. Questioning by law enforcement officers and market officials was significantly 
associated with increased engagement in condom-less sex and sex under the influence of drugs 
for external migrants and sex trading, sex under the influence of drugs/alcohol and condom-less 
sex while traveling for internal migrants. These findings are consistent with prior literature in 
Kazakhstan and other countries with large labor migrant populations including China and 
Mexico underscoring the influence of policing practices on the occurrence of sexual HIV risks 
among migrant populations (Marotta et al., 2018; Sun et al., 2013; Yang, 2004). This study 
conceptualized policing in the legal HIV risk environment as a dichotomous variable and count 
of number of contacts with either market officials or migration police. Future research must 
examine mediating pathways that could explain why contacts with law enforcement officers and 
market officials increase sexual HIV risks. Prior literature from other countries suggest that 
contacts with law enforcement instill fear which discourages migrants from seeking HIV 
prevention resources such as condoms or HIV testing (Huffman et al., 2012; Sun et al., 2013; Liu 
et al., 2005; Weine et al., 2008; Weine et al., 2012). Migrants may engage in sex under the 
influence of drugs and alcohol and sex trading to cope with the negative psychological 
experiences and trauma of encountering law enforcement officers (Michalopoulos et al., 2016). 
Prior literature from other countries identifies associations between exposures to traumatic 
experiences from contacts with law enforcement officers and HIV infection, sexual risks among 
migrants (Michalopoulos et al., 2016; Weine et al., 2012). No studies to date examine how 
physical, sexual or emotional trauma exposures during contacts with law enforcement officers 
influences sexual risks among migrant market vendors in Almaty Kazakhstan. Future research 
must examine if trauma and fear are potential pathways through which encountering police may 




Future research must incorporate the physical HIV risk environment and examine if the 
physical spaces where police patrol may exclude migrants from accessing HIV prevention 
resources in Kazakhstan. Prior literature identifies significant relationships between legal HIV 
risks environments that criminalize migration status by aggressively policing locations where 
migrants access services and the occurrence of sexual HIV risks and HIV infection (Dehovitz et 
al., 2014; Huffman et al, 2012; Magalhaes et al., 2010). Future research in Kazakhstan must 
incorporate spatial considerations into the social production of HIV risk factors by mapping the 
spatial distribution of policing patterns to identify and clusters of migrants in Kazakhstan. 
Overlapping spatial clusters in the distribution of policing and where migrants access services 
could inform future policies that advocate for buffer zones that allow migrants to access HIV 
prevention services free from the fear of encountering law enforcement.  
 
Arrest. Findings from this study identified significant associations between arrest and 
increased odds of engaging in sex trading, more than one sex partner sex under the influence of 
drugs or alcohol for internal migrants and condom-less sex and sex under the influence of drugs 
and alcohol for external migrants. Findings from this study are consistent with other existing 
literature suggesting that arrest and detention by state officials leads to heightened sexual risks 
(Magalhaes et al., 2010; Martinez-Donate et al., 2015; Martinez et al., 2015; Hong et al., 2006; 
DeHovitz et al., 2014). Detention and arrest of migrants may lead to deportation proceedings 
against migrants. Prior human rights literature in Kazakhstan found migrants who are arrested do 
not receive legal representation and have little knowledge about their legal rights and options 
(IFHR, 2018). Future research must investigate the association between knowledge of legal 
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rights, legal proceedings during arrest and sexual risks during arrest among migrants who are 
detained in Kazakhstan.  
 
Incarceration. This study identified significant associations between prior incarceration 
and condom-less sex, sex-trading and sex under influence of drugs and alcohol for internal 
migrants as well as sex under the influence of drugs and alcohol for external migrants. Sex under 
influence of drugs and engaging in sex trading are two sexual behaviors that are criminalized in 
Kazakhstan. Migrants who engage in sex trading and sex under the influence of drugs and 
alcohol may be more vulnerable to incarceration and other forms of criminal justice involvement 
due to increased surveillance by the police and the risk of receiving more severe sentences 
compared to non-migrants. These findings are congruent with prior literature in Kazakhstan and 
Central Asia pointing to heightened engagement in sexual risks among migrants with histories of 
incarceration (El-Bassel et al., 2014; Altice et al., 2016).  Future research must investigate the 
experiences of migrants during incarceration to elucidate more information regarding how the 
conditions of confinement including overcrowding, sanitation, physical abuse, and drug use, 
influence sexual risks immediately following incarceration.  
 
 Prior deportation legal work permit, legal residency status. Support was not found for 
the hypotheses that deportation, not having a work permit and residency status would be 
associated with increased sexual risk behaviors for external migrants. Prior literature using this 
dataset finds that labor migrants who have temporary registration and legal employment status 
are more likely to have a recent HIV test compared to labor migrants who did not have legal 
residency or work status (Davis et al., 2017). Prior literature suggests external migrants who do 
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not have a work permit or are a legal resident may alter their sexual behaviors to avoid drawing 
attention of the legal authorities by avoiding engaging in sex under the influence of drugs, 
traveling, or sex trading (Pinedo et al., 2014; ). Future research must investigate the interaction 
between residency and work status and contacts with the criminal justice system. Undocumented 
migrants who come into contact with the criminal justice system may experience particularly 
adverse effects and engage in greater sexual risks compared to documented migrants who come 
into contact with the criminal justice system.  
 
Sexual risks while traveling. Findings from this study identified significant associations 
between coming into contact with law enforcement officers and market officials and greater odds 
of engaging in condom-less sex while traveling for internal and external migrants. These findings 
are consistent with prior literature that suggests that mobility presents vulnerabilities for 
engaging in HIV sexual risks with other partners in sending countries for external migrants or 
communities within Kazakhstan for internal migrants (El-Bassel, 2014). Prior literature suggests 
that population movement, mobility and the physical risk environment are factors that interact to 
shape the occurrence of sexual risk behaviors (El-Bassel et al., 2014; Rhodes et al., 2002; 
Rhodes et al., 2005). Mobility increases the exposure of migrants to contact with migration 
officials who stop migrants for questioning to verify work and residency status (Rhodes et al., 
2002). Future research must examine if experiencing negative aspects of police encounters 
including trauma, harassment and detention increases sexual risks among migrants while 
traveling within Kazakhstan and to surrounding countries. Future research must investigate if the 
fear caused by prior adverse experiences as well as the experiences of other migrants may 
influence migrants to forego accessing condoms and engage in greater sexual risk behaviors 
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while traveling. Future empirical inquiry must investigate the effects of criminal justice system 
involvement on social isolation as an important mediator of criminal justice involvement on 
sexual risks among migrants. Research is needed to better understand the extent to which the 
criminal justice system isolates and marginalizes migrants from access to services, travel to their 
family, and participation in cultural and community organizations in Kazakhstan.  
 
Implications of findings among the non-migrant population of market workers for future 
research 
 
Findings from this study identified several significant associations between criminal 
justice involvement and sexual risks for non-migrant market vendors. Prior research by human 
rights organizations identify that many non-migrants are arrested and detained during raids on 
employers to identify undocumented migrants (IFHR, 2016). Non-migrants who work in the 
marketplace employ migrants and are often questioned by police to verify compliance with 
market regulations, labor laws as well as to identify undocumented migrant workers. Findings 
from this study suggest that a collateral consequence of aggressive policing of migrants may 
consist of heightened engagement in sexual HIV risk factors among non-migrant market 
vendors. Prior literature in Kazakhstan suggests that non-migrants may be arrested and detained 
during police crackdowns on labor migrants because of mistaken migration status (IFHR, 2018). 
Future research is necessary that examines differences in the underlying mechanisms explaining 
how CJI influences sexual risks among non-migrants compared to migrants.  
 




Several implications for future HIV prevention interventions and police arise from the 
findings presented in this study. No studies to date investigate clinical trials of HIV prevention 
interventions for migrants in Kazakhstan. Globally, migrants are excluded from HIV prevention 
intervention research because of lack of funding, challenges with retention and other factors 
(Spiegel & Nankoe, 2004). Findings from this study support future intervention research that 
addresses disproportionate contact with the criminal justice system. Future intervention research 
could include providing a mechanism for peer health navigators to link migrants who come into 
contact with the criminal justice system to HIV prevention interventions in the community and 
incarcerated settings. Future intervention research with migrants must include evaluating the 
effects of providing outreach HIV prevention services in open-air marketplaces to increase 
migrants’ access HIV prevention services and navigate legal issues with migration and market 
officials. Prior human rights advocates have suggested that representatives from the sending 
countries’ consulates conduct outreach visits to access labor migrants and explain legal rights to 
them during detention (IFHR, 2018). In addition to these suggestions legal outreach is necessary 
in the marketplace to inform migrants about their legal rights, increase access to legal 
representation and educate migrants about how to interact with migrant and market officials. 
Intervention research must include researching the impact of providing condoms and HIV 
prevention interventions upon release from detention and jail so that migrant’s reenter the 
community with the resources necessary to prevent HIV.   
 
Findings from this study call for additional research that incorporates intimate partners to 
examine dyadic patterns in associations between criminal justice involvement and sexual risks 
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among migrants in Kazakhstan. For instance, no studies have investigated the impact of exposure 
to the legal risk environment on subjective measures of intimacy, closeness, trust or bonds 
between partners. Criminal justice involvement may disrupt relationship health and stability 
leading to increased engagement in sexual risks with other partners. Moreover, criminal justice 
involvement may increase the time migrants are separated from their partners thus increasing 
loneliness and isolation which leads to increased engagement in sexual risk behaviors. 
Cohabitating migrants’ female partners may also experience exposures to the legal risk 
environment that shape sexual risk behaviors in ways that are either similar or dissimilar to their 
intimate partners. Future research must include dyadic analyses of cohabitating migrants to 
elucidate dyadic patterns in the associations between exposure to criminal justice involvement 
and their partners’ engagement in sexual risk behaviors. 
 
Police education training programs are a promising approach to shifting organizational 
culture to improve encounters between migrants and migration police and market officials 
(Beletsky et al., 2013). Additional research is needed to identify what aspects of police 
encounters are harmful for migrants to inform the creation of an intervention study to change law 
enforcement knowledge attitudes and behaviors regarding migrant market vendors in 
Kazakhstan. Future research must also investigate the potential benefits of collaborating with law 
enforcement officers and public health organizations to reduce the fear of encountering law 
enforcement officers through public health messaging and improved encounters with law 




Findings from this study inform research into the effects of changing HIV policies and 
funding for HIV prevention programs for migrants in Kazakhstan. Kazakhstan as well as many 
other countries in Central Asia do not publicly fund HIV prevention interventions including 
condom distribution, testing and counseling for labor migrants. Findings from this study support 
recent calls for changes in policies and increased funding to provide HIV prevention 
interventions targeted for migrants. A promising area of future research is to evaluate the effects 
of creating national policies and frameworks for prevention of HIV among migrants that creates 
government funding for condom distribution and HIV testing in open air markets  
 
Increasing access to HIV prevention interventions HIV testing among migrants in 
Kazakhstan is not feasible without reforming laws criminalizing HIV status among external 
migrants (Todyrs, 2009). This study did not measure exposure to the criminalization of HIV 
status of migrants. Research is lacking examining the effects of HIV legal risk environments that 
punish migrants for testing positive for HIV on sexual risks, HIV infection, and accessing 
services. Policies criminalizing HIV status are potentially harmful aspects of the HIV legal risk 
environment among migrants in Kazakhstan. Future research must investigate the extent to 
which policies criminalizing HIV exclude undocumented migrants from access to HIV 
prevention interventions in Kazakhstan. Significant relationships between punitive policies 
toward HIV and increased engagement in sexual HIV risks and HIV infections could justify 
reforming laws and policies that punish migrants for testing positive for HIV.  
 
National policies are needed outlining HIV prevention frameworks for migrants in 
Kazakhstan. Presently there is no official national framework for providing services to migrants 
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in Kazakhstan. Findings from this study suggest that the criminal justice system must be 
incorporated into a national framework for HIV prevention among migrants in Kazakhstan links 
migrants who are involved in the criminal justice system to HIV prevention services in the 




Several limitations of this study provide fruitful avenues of future research. Measures of 
criminal justice involvement in this study did not include details of contacts with migration and 
market police including physical victimization such as beatings and threats, searching, and 
locations of where police stop migrants for questioning. Future research must include mixed 
methods qualitative and quantitative questions to measure what occurs during the arrest, the 
conditions of confinement, treatment in prisons and the process of release and deportation. More 
nuanced ways of measuring the criminal justice system could elucidate a deeper explanation of 
how the legal risk environment shapes the occurrence of sexual risks of migrants and non-
migrant market vendors in Almaty Kazakhstan.  
 
Another limitation is that measures did not assess if contacts with migration police or 
other forms of criminal justice system involvement occurred while traveling or in Almaty. The 
relatively short window of follow up of 12 months restricts the ability to measure change in 
sexual risks as a result of exposure to criminal justice system involvement of migrants as well as 
to capture longer periods of mobility of migrants. The relatively short window of follow up 
tempers longitudinal and causal inference from this study. This study did not measure if arrest, 
120 
 
incarceration or beatings for political views occurred in Kazakhstan or the sending countries, as 
well as differentiate if the beatings were done by government officials or civilians.  
 
Another important limitation involves the lack of intimate partners’ of migrants in the 
study. Dyadic datasets of migrants are necessary to measure how CJI of intimate partners shape 
sexual risks within cohabitating intimate partnerships as well as intimate partner dyads of 
migrants and their intimate partners in sending communities. Future research is necessary that 
investigates how criminal justice system involvement influences sexual risks within the contexts 
cohabitating intimate partner dyads of migrants as well as migrants and their intimate partners in 
their home communities. A dyadic dataset that included couples could permit analysis of how 




This study investigated associations between the legal risk environment and sexual risk 
behaviors in a sample of male migrant and non-migrant market vendors in Almaty, Kazakhstan.  
Results identified a major social determinant of disparities in sexual HIV risk behaviors among 
migrants who remain a population disproportionately by HIV in Central Asia and globally. The 
growing numbers of migrants who gravitate to Kazakhstan for employment in open air markets 
call for greater resources to prevent the spread of HIV and reduce sexual risks among migrant 
populations. The criminalization of migrants’ social identity in Kazakhstan through policies 
regulating employment and residency result in frequent contacts with law enforcement officers, 
arrest, and incarceration. This study found that frequent involvement in the criminal justice 
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system is associated with greater engagement in multiple types of sexual risk behaviors for 
migrant and non-migrant market vendors in Almaty Kazakhstan. Reforms to the migration 
system in Kazakhstan are necessary that reduce disproportionate contact with the criminal justice 










































V. Chapter 5. Implications for social work practice 
 
The following dissertation study investigated the association between criminal justice 
involvement and sexual and injection drug risks among three populations disproportionately 
impacted by the criminal justice system including 1) intimate couple dyads of people who inject 
drugs in Kazakhstan, 2) migrants in Kazakhstan, and 3) dyads of drug-involved men in 
community corrections and their intimate partners. The three populations included in this 
dissertation share common experiences of being criminalized by laws and policies resulting in 
high rates of involvement in the criminal justice system and have rates of HIV that are 
disproportionately higher than the general population. Social workers uniquely qualified to 
attenuate the influence of criminal justice involvement on sexual and injection drug risks among 
populations that are vulnerable to increased exposure to the legal risk environment (Poindexter, 
2010). The person in environment training and principles provided to social workers is aligned 
with basic principles of human rights that work to improve the sexual health and reduce HIV 
risks of populations that experience discrimination and criminalization resulting in 
disproportionate contact in the criminal justice system (Reichert, 2003; Turner, 2017). Findings 
from this dissertation study generate several implications for social work practice with 
populations who are disproportionately exposed to the legal HIV risk environment and have high 
rates of HIV. 
 
Implications for social work practice and HIV prevention research with dyads of drug-




HIV prevention interventions that incorporate both intimate partners remain largely 
absent from social work practice for populations of men in community corrections and their 
intimate partners. Empirical inquiry into actor, partner and dyadic effects of criminal justice 
involvement on sexual and injection drug risk behaviors among key affected populations shed 
insights into future intervention and implementation science research with drug-involved 
populations in the United States. Interdependence in the associations between actors’ criminal 
justice involvement and sexual HIV risks of both partners suggests that social workers must 
incorporate HIV prevention interventions into couples-focused HIV prevention interventions for 
men in community corrections and their intimate partners. Findings from this study also inform 
social work assessment of factors that may increase sexual risks of justice-involved individuals 
and their intimate partners. This study found that lifetime exposure to arrest and imprisonment 
was associated with one’s own and their partners’ sexual risk behaviors. These findings suggest 
that identifying prior criminal justice involvement during assessment in settings other than the 
criminal justice system may provide an indicator of potential sexual risk and identify 
opportunities to identify risk and deliver HIV prevention interventions. 
 
Social workers in correctional settings are responsible for delivering counseling, 
psychosocial support, treatment for substance use disorders and mental health problems (Barker 
& Branson, 2014; Maschi & Killian, 2011). Findings from this study support future research into 
the effectiveness of integrating HIV prevention interventions including condom distribution and 
HIV counseling into the services delivered by social workers in correctional settings particularly 
in the time immediately prior to release into the community on reducing sexual risks people 
transitioning into the community. Social workers must develop interventions that increase access 
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to condoms, HIV testing and other resources for intimate partners who are incarcerated or 
detained in jails. In community corrections in the United States social workers receive referrals 
from probation officers, alternative to sentencing programs and parole officers to deliver services 
that will reduce the risk of reoffending, re-incarceration and relapse (Barker & Branson, 2014; 
Maschi & Killian, 2011).  
 
Findings from this study provide insights into the collateral consequences of mass 
incarceration on sexual health and HIV risks and inform policies to reform the criminal justice 
system in the United States. Mass incarceration is driven largely by the War on Drugs which 
perpetuated policies and practices of aggressive policing, arrest and incarceration of drug-
involved populations (Dumont et al., 2013; Drucker, 2013; Schoenfeld, 2012). Findings from 
this study inform social work advocacy to reform criminal justice laws and policies that 
disproportionately target drug-involved populations, particularly African American males as well 
as their intimate partners. A fruitful avenue of future research is investigating the potential 
benefits of providing alternatives to incarceration such as drug treatment or community service 
on reducing sexual risks of men in community corrections and their intimate partners. 
 
Implications for social work practice and HIV prevention research with dyads of couples 
who inject drugs in Kazakhstan 
 
Social workers are in an opportune position to increase access to services for formerly 
incarcerated people who inject drugs who are re-entering into the community (Poindexter, 2010). 
Social work remains an emerging profession in Kazakhstan with many services delivered by 
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community health workers, nurses and other health professionals. Social workers are uniquely 
qualified to coordinate the services needed for justice-involved couples who inject drugs in 
Kazakhstan as well as advocate for the additional services to address the role of the criminal 
justice system in driving rates of HIV. Social workers must play a role in scaling up services that 
increase linkage to harm reduction programs providing sterile syringes and equipment, naloxone 
and opioid agonist treatment to reducing risk of overdose and HIV infection of formerly 
incarcerated people who inject drugs in Kazakhstan. 
 
The period immediately following incarceration for PWID in Kazakhstan is a time of 
elevated risk of HIV infection and overdose due to the risk of returning to pre-incarceration HIV 
sexual and injection drug risk behaviors (Altice et al., 2016; Jurgens et al., 2011). Without access 
to sterile syringes and condoms PWID in intimate partnerships may acquire HIV following 
incarceration. Social workers in Kazakhstan must play an active role in ensuring that people who 
are formerly incarcerated possess the resources necessary to reduce sexual and injection drug 
risks by increasing access to condoms, sterile injection equipment, HIV prevention interventions 
and substance use treatment immediately following incarceration.  
 
Findings from this dissertation study inform couples-focused HIV prevention 
interventions with intimate partner dyads who inject drugs in Kazakhstan. Criminal justice 
involvement disrupts intimate partnerships and increases risk that partners will engage in sexual 
risk behaviors with other partners thus increasing risk of HIV transmission between intimate 
partners as well as other partners (Comfort et al., 2005; Comfort, 2009; Green et al., 2012; 
Pouget et al., 2010). This study found that recent criminal justice involvement was associated 
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with actor and partner’s injection drug risks. Additional research is necessary that investigates if 
criminal justice involvement decreases relationship factors that could heighten sexual and 
injection HIV risks including trust, intimacy as well as increasing relationship power inequality 
between male and female partners.  
 
Implications for social work practice and HIV prevention research with male migrant 
market vendors in Kazakhstan  
 
Migrants are often excluded from HIV prevention and treatment interventions 
particularly due to cost and fear of encountering law enforcement officers (Huffman et al., 2012; 
Sun et al., 2013; Liu et al., 2005; Weine et al., 2008; Weine et al., 2012). Findings from this 
study identified that contacts with law enforcement officers was associated with increased sexual 
risks for internal migrants. Migrant populations are vulnerable to discrimination by the police 
and marginalization from access to HIV prevention interventions because of fear of becoming 
involved in the criminal justice system (Marat, 2009; Sun et al., 2013). However research is yet 
to examine how fear of migration authorities shapes sexual risks among migrants in Kazakhstan. 
Social workers must participate in future research mixed methods research into interventions that 
build partnerships between the police and public health in Kazakhstan to reduce fear of 
encountering law enforcement officers as a strategy of engagement in HIV prevention 
interventions and access to condoms. Findings from this study suggest that social workers must 
work with law enforcement and immigration authorities in Kazakhstan to ensure that the 
provision of HIV prevention interventions including access to condoms and HIV testing are 
separate from the criminal justice system so that migrants are not excluded from accessing 
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services based on involvement in the criminal justice system. Social workers must advocate on 
behalf of migrants to change laws and policies that criminalize HIV infection among migrants 
that discourage migrants from accessing HIV prevention interventions on the basis of HIV 
infection status.  
 
Implications for HIV prevention policy and intervention  
 
The risk environment remains underexplored within social work research and practice 
despite sharing numerous similarities to ecological frameworks examining how the interaction 
between the social environment and individual factors shapes social welfare and health. Adverse 
legal HIV risk environments that disproportionately target and criminalize populations presents 
barriers to reducing HIV infection and increasing access to HIV prevention interventions among 
key affected populations (Spicer et al., 2011). Social workers must play a global role in 
reforming criminal justice policies to create enabling environments for populations who are 
disproportionately involved in the criminal justice system to access HIV prevention programs. 
Social workers must participate in the development of global health frameworks elucidating best 
practices for HIV prevention among populations that are disproportionately involved in the 




Findings from this dissertation study call for greater HIV prevention resources for 
populations who are disproportionately impacted by the criminal justice system. The three 
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populations included in this dissertation study provide global evidence of how involvement in 
the criminal justice system increases HIV risks within the contexts of intimate partner dyads. 
Implications of findings from this study suggest that criminal justice involvement is an indicator 
of heightened risk of HIV infection among three key-affected populations by HIV. Future 
research must investigate the effects of interventions that integrate interventions increasing 
access to condoms, sterile syringes, HIV testing and harm reduction into criminal justice settings 
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VII. Tables  
 
Table 2.1 Correlations between indicators of sexual risk scales  
Correlations between indicators of sexual risks with any partner - female partners 
  1 2 3 4 5 6 
Condom-less vaginal or anal sex with study partner (1) 1      
Sex under influence of drugs or alcohol study partner (2) .24* 1     
Condom-less vaginal or anal sex with other partners (3) .04 .05 1    
Sex under influence of drugs or alcohol other partners (4)  .23* .24* .41* 1   
Exchanged sex for money, drugs or housing (5) .09* .26* .27* .53* 1  
Number of sexual partners (6) .13* .09 .48* .56* .26* 1 
Correlations between indicators of sexual risks with any partner - male partners  
  1 2 3 4 5 6 
Condom-less vaginal or anal sex with study partner (1) 1      
Sex under influence of drugs or alcohol study partner (2) .38* 1     
Condom-less vaginal or anal sex with other partners (3) .04 .12 1    
Sex under influence of drugs or alcohol other partners (4)  .02 .33* .59* 1   
Exchanged sex for money, drugs or housing (5) .02 .34* .36* .66* 1  
Number of sexual partners (6) 0 .25* .47* .65* .69* 1 
Correlations between indicators of sexual risks with study partners - male partners 
 1 2 3    
Condom-less vaginal sex (1) 1      
Condom-less anal sex (2) .22* 1     
Sex under the influence of drugs or alcohol study partners (3) .36* .25* 1    
Correlations between indicators of sexual risks with study partners - female partners 
 1 2 3    
Condom-less vaginal sex (1) 1      
Condom-less anal sex (2) .35* 1     
Sex under the influence of drugs or alcohol study partners (3) .42* .30* 1       
Correlations between indicators of sexual risks with other partners - female partners 
 1 2 3 4   
Condomless vaginal or anal sex with other partners (1) 1      
Sex under influence of drugs or alcohol other partners (2)  .59* 1     
Exchanged sex for money, drugs or housing (3) .36* .66* 1    
Number of sexual partners (4) .47* .65* .69* 1     
Correlations between indicators of sexual risks with other partners - male partners 
 1 2 3 4   
Condomless vaginal or anal sex with other partners (1) 1      
Sex under influence of drugs or alcohol other partners (2)  .41* 1     
Exchanged sex for money, drugs or housing (3) .27* .53* 1    






Table 2.2 Bivariate tests for interdependence between partners of injection 
HIV risks with any injecting partner, study partners and criminal justice 
involvement for drug-involved men in community corrections and their 
intimate partners 
  Partner 
Sexual risks   
 Study  .48* 
 Other .42* 




Table 2.3 Descriptive statistics of criminal justice involvement and control variables of 
drug involved men in community corrections and their intimate partners 
    Male partner  Female partner  
Criminal justice involvement   
Stopped by police but not arrested    
 Lifetime  87.72(200) 59.91(136) 
   Mean  29.42(5.45) 3.74(.63) 
 90 days  44.10(101) 20.09(46) 
   Mean  3.13(.51) .83(.27) 
Arrest    
 Lifetime 96.93(221) 62.11(141) 
   Mean  15.51(1.36) 4.24(.59) 
 90 days 28.95(66) 8.81(20) 
   Mean  .82(.39) .12(.03) 
Conviction history    
 Misdemeanor    
  Lifetime 80.26(183) 34.36(78) 
   Mean  7.05(.78) 1.70(.35) 
  90 days 22.81(52) 5.29(12) 
 Felony   
  Lifetime 67.98(155) 16.74(38) 
   Mean  1.69(.17) .33(.07) 
  90 days 6.11(14) 1.75(4) 
Type of conviction   
 Quality of life offenses    
  Disorderly conduct   
   Lifetime 38.16(87) 17.62(40) 
   90 days  3.07(7) 2.64(6) 
 Drug law offences    
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  Use or possession of illegal drugs   
   Lifetime 52.63(120) 19.82(45) 
   90 days  7.02(16) 3.08(7) 
  Possession of drug paraphernalia    
   Lifetime 22.81(52) 14.10(32) 
   90 days  2.19(5) 2.20(5) 
  Sale or distribution of drugs    
   Lifetime 35.53(81) 12.78(29) 
   90 days  .88(2) 1.32(3) 
  
Public intoxication from alcohol or 
drugs    
   Lifetime 12.72(29) 5.29(12) 
   90 days  2.63(6) 1.32(3) 
  Any drug law violation   
   Lifetime 58.33(133) 23.79(54) 
   90 days  9.65(22) 3.96(9) 
 Property law offenses    
  Fencing    
   Lifetime 7.46(17) .44(1) 
   90 days  .44(1) 0(0) 
  Vandalism/Property damage    
   Lifetime 5.70(13) 1.76(4) 
   90 days  0(0) .44(1) 
  Burglary   
   Lifetime 14.47(33) .88(2) 
   90 days  .88(2) 0(0) 
  Shoplifting   
   Lifetime 18.86(43) 13.66(31) 
   90 days  3.06(7) 1.75(4) 
  Any property crime    
   Lifetime 34.06(78) 16.16(37) 
   90 days  5.70(13) 2.64(6) 
 Violent crime    
  Assault   
   Lifetime 21.93(50) 8.81(20) 
   90 days  1.32(3) 1.32(3) 
  Manslaughter    
   Lifetime 2.19(5) .88(2) 
   90 days  0(0) 0(0) 
  Any violent crime    
   Lifetime 22.71(52) 9.17(21) 
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   90 days  1.32(3) 1.32(3) 
  Weapons offenses    
   Lifetime 16.67(38) 2.20(5) 
   90 days  2.19(5) .88(2) 
 Other    
 
Driving under the influence of 
drugs/alcohol   
   Lifetime 7.46(17) 1.76(4) 
   90 days  0(0) 0(0) 
  Forgery/Fraud   
   Lifetime 8.33(19) 7.05(16) 
   90 days  0(0) .44(1) 
  Illegal gambling    
   Lifetime 1.75(4) .88(2) 
   90 days  0(0) .44(1) 
  Prostitution   
   Lifetime 0(228) 5.73(13) 
   90 days  0(0) .44(1) 
  Any other crime   
   Lifetime 15.35(35) 12.33(28) 
   90 days 0(0) .44(1) 
Probation/Parole violation   
   Lifetime 29.82(68) 8.81(20) 
   90 days  2.19(5) .44(1) 
Incarceration    
 Jail    
  Ever 81.58(186) 42.73(97) 
   Mean  13.63(2.89) 7.54(2.49) 
  90 days 22.37(51) 4.85(11) 
 Sentenced to prison    
  Ever 39.91(91) 10.13(23) 
   Mean  1.29(.17) .31(.11) 
  Total time in prison Mean, (SE) 32.19(4.66) 6.46(2.10) 
Control covariates    
 Hispanic  31.14(71) 29.52(67) 
 Race    
   Black 77.19(176) 69.16(157) 
   White    
   Asian    
   Native   
   Other    
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 Depression 39.22(.70) 35.83(.82) 
 Drug use  22.96(5.04) 17.71(2.61) 
 Binge drinking  33.33(76) 23.79(54) 
 Relationship satisfaction 29.19(.26) 28.45(.25) 




Table 2.4 Descriptive characteristics of sexual risk variables of drug-involved men in 
community corrections and their intimate partners 
   Male  Female 
   Mean (SE) Range Mean (SE) Range 
 Condom-less vaginal or anal  sex with SP       
  Continuous  51.48 (8.74) 0-1019 38.62 (5.54) 0-999 
  Categorical  4.68 (.27) 0-12 4.61 (3.91) 0-12 
 Anal sex with study partner        
  Continuous 21.19 (4.28) (0-91) 11.12 (4.28) (0-48) 
  Categorical  1.9 (.18) (0-12) 1.2 (.18) (0-12) 
 Vaginal sex influence of drugs or alcohol SP       
  Continuous 6.55 (.90) 0-90 5.52 (.93) 0-90 
  Categorical  1.60 (.14) 0-11) 1.33 (.14) 0-11 
 Condom-less vaginal sex with other partners        
  Continuous 2.75 (.93) 0-150 .82 (.31) 0-60 
  Categorical  .57 (.11) 0-12 .26 (.06) 0-8 
 Sex under influence of drugs or alcohol OP       
  Continuous 1.45 (.38) 0-70 .88 (.23) 0-36 
  Categorical  .48 (.08) 0-12 .32 (.06) 0-6 
 Exchanged sex for money, drugs or housing       
  Continuous 3.47 (1.63) 0-300 3.17 (1.16) 0-210 
  Categorical  .40 (.11) 0-12 .50 (1.70) (0-12) 
 Number of sexual partners        
  Continuous 2.11 .25 0-20 1.10 .27 0-50 
  Categorical  .95 (.12) 0-7 .52 (.09) 0-7 
 Sexual risks        
  Sexual risks with all partners 8.53 (51) 0-52 7.43 (.45) 0-41 
  Study partner 6.38 (.35) 0-23 5.94 (.34) 0-23 
  Other partners 2.41 (.31) 0-33 1.60 (.27) 0-33 








Table 2.5 Mann-Whitney tests of differences between sexual HIV risks with any 
partner, study partner and other partners and criminal justice involvement of drug-
involved men in community corrections and their intimate partners 
         
    Any partner Other partners Study partners 
    Male (1)  Female (2)  Male (1) Female (0) Male (1) Female (0) 
    
M            
(SE)                
Yes  
M          
(SE)        
No 
M             
(SE)               
Yes  
M          
(SE)      
No 
M 
(SE)      
Yes  
M 
(SE)      
No 
M   
(SE)         
Yes  
M   
(SE)            
No 
M  
(SE)        
Yes  
M   
(SE)            
No 
M   
(SE)        
Yes  
M   
(SE)            
No 
                
Stopped police             
 Lifetime             
  Male  
8.77                 
(.54) 
5.86     
(1.52) 
7.67             
(.49) 
5.86        
(1.29) 
2.48              
(.34) 
1.82          
(.76) 
1.62          
(.28) 
1.54           
(.85) 
6.45            
(.38) 
5.18          
(1.08) 
6.17           
(.36) 
4.39          
(.82) 
  Female 
9.31               
(.71) 
7.33       
(.71) 
8.23             
(.63) 
6.23           
(.62) 
2.86            
(.44) 
1.71         
(.40) 
2.00            
(.41) 
1.04            
(.28) 
6.60         
(.47) 
5.78            
(.55) 
6.33          
(.43) 
5.32            
(.54) 
 90 Days              
  Male  
9.74            
(.75) 
7.58          
(.68) 
8.34             
(.69) 
6.71           
(.60) 
2.77            
(.48) 
2.12          
(.40) 
1.74           
(.38) 
1.43          
(.37) 
7.14            
(.53) 
5.60          
(.47) 
7.03           
(.55) 
5.07           
(.40) 
  Female 




8.78           
(1.32) 
7.09           
(.46) 
4.07               
(.95) 
1.99           
(.30) 
2.66       
(.85) 
1.34             
(.25) 
6.59            
(.83) 
6.21          
(.39) 
6.26            
(.75) 
5.86         
(.38) 
Arrest             
 Lifetime              
  Male  
8.63              
(.51) 
5.14     
(4.32) 
7.52               
(.46) 
5.14           
(3.03) 
2.41         
(.31) 
1.86               
(1.86) 
1.59        
(.27) 
2.14         
(1.98) 
6.39          
(.36) 
3.29          
(2.48) 
6.04            
(.34) 
3.14        
(1.90) 
  Female 
9.12             
(.71) 
7.52         
(.69) 
8.16             
(.64) 
6.22            
(.60) 
2.88              
(.45) 
1.62         
(.36) 
2.18         
(.41) 
.69             
(.19) 
6.29               
(.61) 
6.39      
(.44) 
6.09           
(.42) 
5.64            
(.56) 
 90 Days              
  Male  
8.51               
(.98) 
8.54     
(.60) 
7.46                
(.69) 
7.52             
(.58) 
3.17          
(.67) 
2.08         
(.34) 
2.60          
(1.09) 
1.52           
(.28) 
5.55          
(.62) 
6.60       
(.43) 
9.05           
(.99) 
5.62            
(.35) 
  Female 
9.75           
(2.00) 
8.39            
(.53) 
11.50           
(1.34) 
7.03                        
(.48) 
2.65    
(1.04) 
2.38      
(.33) 
.91               
(.27) 
1.90         
(.36) 
7.31          
(1.27) 
6.17           
(.37) 
6.45           
(.66) 
5.75       
(.39) 
 Misdemeanor             
  Lifetime             
   Male 
9.19             
(.59) 
5.84      
(.92) 
7.74                
(.52) 
6.24       
(.88) 




1.70             
(.31) 
1.24         
(.48) 
6.67         
(.39) 
4.80             
(.79) 
6.17           
(.38) 
5.07           
(.76) 
   Female 
8.97          
(.89) 
8.28          
(.63) 
8.50             
(.92) 
6.87           
(.50) 
3.17             
(.59) 
2.00          
(.36) 
2.58           
(.61) 
1.14           
(.25) 
5.96       
(.56) 
6.43              
(.46) 
6.08          
(.57) 
5.84                
(.42) 
  90 Days              
   Male 
10.40            
(1.17) 
7.98        
(.56) 
7.90             
(1.03) 
7.31          
(.51) 
4.25              
(.82) 
1.85       
(.31) 
1.60             
(.30) 
1.63           
(.58) 
6.33          
(.77) 
6.28             
(.40) 
7.83        
(1.55) 
5.82            
(.35) 
   Female 
8.33             
(2.22) 
8.53        
(.53) 
12.92            
(3.18) 
7.12               
(.44) 
2.33         
(1.17) 
2.41            
(.32) 
5.25        
(2.41) 
1.41               
(.25) 
6.33          
(1.42) 
6.27           
(.37) 
6.42          
(.74) 
5.81          
(.38) 
 Felony              
  Lifetime             
161 
 
   Male 
9.02               
(.61) 
7.47     
(.92) 
7.64           
(.57) 
7.04               
(.74) 
2.63            
(.37) 
1.89         
(.57) 
3.66         
(1.01) 
1.21            
(.24) 
6.57           
(.43) 
5.69           
(.62) 
6.05          
(.78) 
5.90           
(.37) 
   Female 
9.37              
(1.41) 
8.34      
(.55) 
9.55            
(1.38) 
7.00            
(.47) 
3.32                  
(.77) 
2.22      
(.34) 
1.70     
(.35) 
1.42           
(.39) 
6.23             
(.90) 
6.28   
(.39) 
6.08               
(.41) 




conduct              
   Male 
10.69          
(.96) 
7.20                   
(.55) 
8.52      
(.81) 
6.79           
(.54) 
3.22            
(.62) 
1.87            
(.32) 
1.66      
(.46) 
1.58            
(.33) 
7.62           
(.61) 
5.48          
(.42) 
7.04                  
(.58) 
5.28      
(.40) 
   Female 
9.03            
(1.18) 
8.41          
(.57) 
9.25            
(1.37) 
7.04            
(.47) 
2.28           
(.63) 
2.43           
(.35) 
2.70        
(1.01) 
1.39              
(.24) 
7.03        
(.93) 
6.11               
(.38) 
6.75        
(.80) 
5.75              
(.37) 
 Drug offenses             
   Male 
9.83              
(.76) 
6.71          
(.57) 
8.41            
(.65) 
6.09       
(.58) 
3.14              
(.47) 
1.36         
(.30) 
3.96          
(.91) 
.88             
(.18) 
6.88          
(.50) 
5.47            
(.48) 
6.94           
(.70 
5.61          
(.38) 
   Female 
10.85                
(1.19) 
7.79      
(.55) 
10.79            
(1.20) 
6.38            
(.44) 
4.00             
(.69) 
1.90            
(.34) 
2.12          
(.41) 
.89           
(.26) 
7.11           
(.76) 
6.01           
(.40) 
6.45        
(.52) 




crimes              
   Male 
8.96              
(.82) 
8.31          
(.65) 
9.38            
(1.38) 
7.06             
(.47) 
3.01       
(.53) 
2.09               
(.38) 
1.06       
(.31) 
1.88              
(.37) 
6.10       
(.60) 
6.38             
(.44) 
6.00            
(.60) 
5.91         
(.41) 
   Female 
9.97               
(1.37) 
8.26       
(.55) 
6.91              
(.75) 
7.70           
(.57) 
2.97           
(.71) 
2.30             
(.34) 
2.73      
(.96) 
1.39            
(.26) 
7.16           
(1.04) 
6.11            
(.37) 
684           
(.84) 
5.77              
(.37) 
 Violent Crime              
   Male 
9.58               
(.91) 
8.23          
(.60) 
5.94          
(.63) 
7.87             
(.56) 
3.46           
(.68) 
2.10          
(.34) 
.48          
(.18) 
1.93           
(.34) 




5.65           
(.62) 
6.03              
(.40) 
   Female 
10.95           
(1.90) 
8.29          
(.53) 
8.67                
(2.04) 
7.30        
(.46) 
4.05                 
(1.14) 
2.24       
(.32) 
3.05      
(1.50) 
1.46                 
(.25) 
7.00           
(1.27) 
6.21       
(.37) 
5.81             
(1.03) 
5.96           
(.36) 
 Other              
   Male 
10.22            
(1.42) 
8.22   
(.55) 
9.46                       
(1.47) 
7.08   
(.47) 
3.14                  
(1.00) 




1.20            
(.21) 
7.26               
(.79) 
6.12         
(.39) 
6.65          
(.82) 
5.82           
(.40) 
   Female 
10.89           
(1.77) 
8.18          
(.53) 
10.25                        
(1.88) 
7.03                       
(.45) 
4.71        
(1.01) 
2.08         
(.32) 
3.00    
(1.02) 
1.36             
(.25) 
6.46            
(1.10) 
6.24           
(.37) 
5.93              
(.89) 
5.92          
(.36) 
Jail              
 Ever             
   Male 
8.79              
(.56) 
7.38      
(1.24) 
7.32               
(.50) 
8.02         
(1.16) 
2.51                 
(.35) 
1.86      
(.65) 
1.56           
(.28) 
1.81     
(.72) 
6.41               
(.39) 
5.79          
(.86) 
6.31              
(.89) 
5.87      
(.36) 
   Female 
9.75        
(.82) 
7.59         
(.65) 
8.73                   
(.73) 
6.45       
(.57) 
3.30              
(.52) 
1.73       
(.37) 
2.00             
(.46) 
1.33                
(.32) 
6.64    
(.54) 
5.99               
(.47) 
6.86        
(.55) 
5.23                   
(.42) 
Sentenced to 
prison              
 Ever             
   Male 
9.92              
(.83) 
7.61       
(.64) 
7.76                      
(.80) 
7.24   
(.55) 
3.40              
(.54) 
1.73        
(.36) 
1.99            
(.48) 
1.36          
(.31) 
6.70             
(.55) 
6.02           
(.46) 
5.91                  
(1.02) 
5.93         
(.36) 
   Female 
11.04           
(2.01) 
8.23         
(.52) 
9.65                    
(1.54) 
7.17       
(.48) 






1.36             
(.26) 
6.91               
(1.25) 
6.19          
(.37) 









Table 2.6 Bivariate correlations between continuous variables of criminal justice 
involvement and sexual risks of men in community corrections and their intimate 
partners  
  Any partner Study partners Other partners 
  Male  Female Male  Female Male  Female 
Misdemeanor conviction      
 Male  .19 -.01 .12 -.04 .17 .03 
 Female .01 .01 -.02 -.08 .12 .07 
Felony conviction        
 Male  .09 .08 .02 .01 .12 .02 
 Female -.02 .09 .01 -.04 .13 .19 
Jail episodes       
 Male  -.01 -.05 -.05 -.03 .04 .06 
 Female .05 -.03 -.02 .03 -.06 .03 
Time in prison        
 Male  .10 -.01 -.01 .01 .06 .03 
 Female -.04 .08 -.01 -.06 .03 .22 
Number of prison stays      
 Male  .03 -,01 .04 -.06 .12 .07 
 Female -.03 .13 -.05 .06 .01 .21 
Bold indicates significance p<.05; All variables are lifetime exposures 
 
Table 2.7 Multivariable regression results actor and partner effects of criminal justice 
involvement and sexual risks with any partner of drug-involved men in community 
corrections and their intimate partners 
     am pm af pf 
        
β                     
(CI95%)   
β                     
(CI95%)   
β                     
(CI95%)   
β                     
(CI95%)   
Police contact 90 Days1  
.11*            
(.00, .23) 
.12*              
(.01, .24) 
.01                      
(-.10, .15) 
.01                      
(-.11, .14) 
Arrest         
  Lifetime2 
.09                  
(-.04, .19) 
.05                 
(-.06, .16) 
.10*              
(.00, .22) 
.05                     
(-.05, .17) 
  90 Days3  
-.07                   
(-.20, .03) 
-.06                  
(-.20, .05) 
.11                   
(-.01, .25) 
-.08                    
(-.18, .04) 
Conviction history        
  Misdemeanor     
   Lifetime
4 
.12              
(.01, .23) 
.05                 
(-.06, .16) 
.04                    
(-.08, .16) 
-.05.                  
(-.16, .23) 
    Mean
5 
.15*           
(.04, .28) 
-.01                
(-.09, .08) 
-.02                     
(-.11, .11) 
-.02                   
(-.12, .06) 
  Felony          
163 
 
   Lifetime
6 
.04                       
(-.08, .15) 
-.01                    
-.12, .10) 
.12                     
(-.02, .27) 
-.05                  
(-.16, .07) 
    Mean
7 
(.06                
(-.05, .19) 
.09                
(-.03, .24) 
.08                   
(-.03, .21) 
-.05                  
(-.13, .19) 
Lifetime conviction type        
  Disorderly conduct8 
.18*             
(.06, .29) 
.10               
(-.02, .22) 
.08                  
(-.03, 23) 
-.01                 
(-.10, .11) 
  Drug-related offenses9  
.11*            
(.00, .22) 
.10                
(-.02 .22) 
.21*              
(.06,.35) 
.07                  
(-.05, .22) 
  Violent Crimes10 
.02                  
(-.10, .13) 
.16*                
(.10, .26) 
.05                
(-.09, .19) 
.06                   
(-.04, .17) 
  Other11 
.00                  
(-.12, .13) 
.02                
(-.10, .15) 
.18          
(.02, .42) 
.06                   
(-.06, .22) 
Jail         
  Ever12 
.02               
(.10, .14) 
-.02              
(-.15, .12) 
.14*          
(.02, .28) 
.07                  
(-.04, .14) 
Sentenced to prison         
  Ever13 
.15*                   
(.03, .27) 
.03.               
(-.08, .17) 
.08                
(-.07, .24) 
-.01                 
(-.13, .12) 
   Mean
14 
.13*                       
(.00, .26) 
-.01              
(-.15, .12) 
.08                
(-.14, .27) 
-.09                    
(-.24, .04)  
  Total time in prison15 
.09                    
(.01, .20) 
.03                   
(-.06, .14) 
.17                
(-.06, .34) 
-.01                  
(-.09, .08) 
        df χ2 RMSEA  CFI TLI SRMR 
  1GOF 20 26.14 .037 .965 .956 .060 
  2GOF 20 20.38 .009 .998 .997 .037 
  3GOF 20 44.83* .074 .861 .861 .067 
  4GOF 20 19.22 <.001 1.00 1.00 .047 
  5GOF 20 11.50 <.001 1.00 1.00 .031 
  6GOF 20 28.87 .044 .950 .937 .058 
  7GOF 20 18.16 <.001 1.00 1.00 .037 
  8GOF 20 12.68 <.001 1.00 1.00 .036 
  9GOF 20 31.81 .051 .935 .920 .065 
  10GOF 20 28.23 .043 .953 .942 .045 
  11GOF 20 27.81 .041 .956 .945 .041 
  12GOF 20 30.72 .049 .938 .923 .050 
  13GOF 20 29.11 .045 .949 .936 .054 
  14GOF 20 11.62 .031 1.00 1.00 .031 
  15GOF 20 11.17 <.001 1.00 1.00 .034 
Bold indicates significance p<.05; GOF: Goodness of fit  






Table 2.8 Multivariable regression results actor and partner effects of criminal justice involvement and sexual risks 
with study and other partners of drug-involved men in community corrections and their intimate partners 
        Study partner Other partners 
      am pm af pf am pm af pf 
      
β                     
(CI95%)   
β                     
(CI95%) 
β                     
(CI95%) 
β                     
(CI95%) 
β                     
(CI95%) 
β                    
(CI95%) 
β                   
(CI95%) 
β                     
(CI95%) 
Police contact 90 Days1  
.07                         
(-.06, .22) 
.11               
(-.03, .26) 
.04                         
(-.09, .16) 
-.05                     
(-.16, .07) 
.13*                   
(.003, .25) 
.20*              
(.08, .33) 
-.04                   
(-.15, .07) 
-.08                    
(-.20, .05) 
Arrest               
  Lifetime2 
.02                         
(-.08, .09) 
.03                      
(-.18, .08) 
.14*                  
(.06, .23) 
.10*                  
(.00, .20) 
.11*                  
(.00, .20) 
.10                          
(-.03, .20) 
.03          
(-.10, .16) 
.10                      
(-.13, .12)  
  90 Days3  
.05                         
(-.11, .18) 
.16                    
(.05, .27) 
.05                     
(-.10, .21) 
-.09                    
(-.20, .033) 
.14*          
(.02, .27) 
.05                       
(-.09, .18) 
.12             
(-.02, .20) 
-.03                       
(-.14, .89) 
Conviction history               
  Misdemeanor              
   Lifetime
4 
.06                     
(.06, .16) 
-.02                      
(-.13, .08) 
.10*                
(.01, .21) 
.05                     
(-.08, .18) 
.12*                      
(.00, .24) 
.08                       
(-.05, .21) 
-.03                 
(-.05, .21) 
.11*                    
(.01, .22) 
    Mean
5 
.13*                     
(.03, .25) 
.00                 
(-.09, .10) 
.04                    
(-.08, .24) 
.09                          
(-.07, .27) 
.11                 
(-.05, .26) 
-.02                       
(-.13, .10) 
-.06              
(-.14, .08) 
-.10                
(-.21, .03) 
  Felony                 
   Lifetime
6 
.03                         
(-.11, .15) 
-.04             
(-.15, .06) 
.21*         
(.03, .38) 
.02                    
(-.09, .15) 
.04                   
(-.07, .16) 
.02                        
(-.11, .12)  
-.01                     
(-.12, .13) 
-.09                  
(-.19, .03) 
    Mean
7 
.20*                      
(.01, .34) 
-.01            
(-.07, .07) 
.09                     
(-.04, .26) 
.10                    
(.03, .29) 
.01                 
(-.08, .10) 
.03                          
(-.06, .15) 
-.04                    
(-.15, .13) 
-.07                           
(-.14, .04) 
Lifetime conviction type              
  Disorderly conduct8 
10*                   
(.02, .22)     
-.03               
(-.14, .10) 
.10              
(-.03, .27) 
-.04                   
(-.14, .09) 
.17***     
(.05, .29) 
.15**                
(.03, .29) 
.14                   
(-.06, .16) 
.02                   
(-.09, .15) 
  Drug-related offenses9  
.08                        
(-.04, .20) 
.11              
(-.03, .25) 
.05                    
(-.09, .20) 
.01                         
(-.11, .15) 
.10                   
(-.01, .20) 
.03                       
(-.07, .14) 
.28*           
(.14, .42) 
.11                    
(-.03, .27) 
  Violent Crimes10 
.09                           
(-.05, .23) 
.18**                
(.10, .28) 
.13                  
(-.04, .31) 
.07                   
(-.05, .22) 
-.05               
(-.17, .07) 
.02                  
(-.09, .5) 
-.04              
(-.15, .08) 
-.04                    
(-.16, .07) 





  Other11 
.01                    
(-.10, .13) 
.00                 
(-.11, .11) 
-.01                 
(-.13, .13) 
.00                       
(.11, .12) 
-.01.              
(.13, .14) 
.04                    
(-.10, .19) 
.33**            
(.08, .59) 
.12                     
(-.02, .26) 
Jail               
  Ever12 
.02                       
(-.11, .12) 
-.04              
(-.18, .11) 
.14*              
(.01, .27) 
.00                    
(-.12, .14) 
.01                     
(-.10, .10) 
.01                 
(.13, .15) 
.07                  
(-.05, .22)  
.12                 
(-.01, .23) 
Sentenced to prison               
  Ever13 
.08                             
(-.04, .21) 
.01                      
(-.10,  .14) 
-.02                  
(-.14, .12) 
-.05                     
(-.16, .07)                
.15*                   
(.02, .29) 
.03                   
(-.08, .19) 
.15            
(-.05,  .36) 
.04                     
(-.09, .19) 
   Mean
14 
.07                          
(-.05, .18)     
-.03           
(-.12, .09) 
-.06             
(-.19, .10) 
-.08                  
(-.17, .01) 
.13                   
(.00, .28)* 
.01                              
(-.15, .14)                 
.21
(-.04, .42) 
-.06                    
(-.23, .06) 
  Total time in prison15 
.05                      
(-.03, .15) 
.02                        
(-.07, .13) 
.04.               
(.10, .19) 
-.04                         
-.11, .03) 
.10*           
(.01, .20) 
.03                         
(-.05, .11) 
.25*                
(.00, .43) 
.03                    
(-.06, .14) 
      df χ2 RMSEA  CFI TLI SRMR df χ2 RMSEA  CFI TLI SRMR 
  1GOF 20 26.14 .037 .943 .928 .05 20 26.14 .037 .943 .928 .05 
  2GOF 20 20.38 .009  .997 .996 .037 20 20.38 .009  .997 .996 .037 
  3GOF 20 44.83* .06 .842 .820 .06 20 44.83* .06 .842 .820 .06 
  4GOF 20 19.21 <.001 1.00 1.00 .047 20 19.21 <.001 1.00 1.00 .047 
  5GOF 20 11.50 <.001 1.00 1.00 .031 20 11.50 <.001 1.00 1.00 .031 
  6GOF 20 28.87 .044 .923 .904 .05 20 28.87 .044 .923 .904 .05 
  7GOF 20 18.16 <.001 1.0 1.0 .037 20 18.16 <.001 1.0 1.0 .037 
  8GOF 20 12.68 <.001 1.0 1.0 .036 20 12.68 <.001 1.0 1.0 .036 
  9GOF 20 31.81 .051 .935 .920 .065 20 31.81 .051 .935 .920 .065 
  10GOF 20 28.23 .043 .932 915 .045 20 28.23 .043 .932 915 .045 
  11GOF 20 27.81 .041 .931 .913 .05 20 27.81 .041 .931 .913 .05 
  12GOF 20 30.72 .049 .91 .904 .049 20 30.72 .049 .91 .904 .049 
  13GOF 20 29.11 .045 .921 .901 .053 20 29.11 .045 .921 .901 .053 
  14GOF 20 11.62 <.001 1.0 1.0 .031 20  11.62 <.001 1.0 1.0 .031 
  15GOF 20 11.17 <.001 1.00 1.0 .033 20 11.17 <.001 1.00 1.0 .033 




Table 3.1. Correlations between injection drug and sexual HIV risk indicators for male and 
female partners of intimate partner dyads of couples of PWID 
    (1) (2) (3) (4) (5) (6) (7) 
Indicator variables of injection HIV risks        
 Female partners         
 Syringe sharing with study partners         
  Receptive syringe sharing SP (1) 1       
  Receptive equipment sharing SP (2) .72* 1      
  Distributive syringe sharing SP (3) .66* .86* 1     
  Distributive equipment SP (4) .91* .66* .68* 1    
 Syringe sharing with any partner         
  Receptive syringe sharing OP (1) 1       
  Receptive equipment sharing (2) .54* 1      
  
Used syringe after someone squirted 
drugs into it (3) .75* .53* 1     
  
Used injection prepared by someone 
else (4) .23* .16* .27* 1    
                                                      Front or backloading (5) .44* .55* .47* .05 1   
  Sharing common container (6) .45* .49* .46* .21* .81* 1  
  Number of injecting partners (7) .45* .40* .36* .37* .33* .35* 1 
 Male partners (1) (2) (3) (4) (5) (6) (7) 
 Syringe sharing with study partners         
  Receptive syringe sharing SP (1) 1       
  Receptive equipment sharing SP (2) .66* 1      
  Distributive syringe sharing SP (3) .71* .79* 1     
  Distributive equipment sharing SP (4) .89* .59* .69* 1    
 Syringe sharing with any injecting partner         
  Receptive syringe sharing AP (1) 1       
  Receptive equipment sharing AP  (2) .54* 1      
  
Used syringe after someone squirted 
drugs into it (3) .56* .41* 1     
  Used injection prepackaged syringe (4) .24* .20* .30* 1    
  Front or back-loading (5) .42* .52* .37* .32* 1   
  Sharing common container (6) .40* .46* .42* .34* .83* 1  
  Number of injecting partners (7) .43* .35* .52* .28* .38* .38* 1 
Sexual HIV risks         
 Male partners        
  Condom-less sex with study partner (1) 1       
  Sex influence of drugs/alcohol SP (2) .40* 1      
  Condom-less sex OP (3) .12* .13* 1     
  Multiple sex partners (4) .07 .08 .51* 1    
 Female partners         
  Condom-less sex with study partner (1) 1       
  Sex influence drugs/alcohol SP (2) .40* 1      
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  Condom-less sex OP (3) .05 .02 1     
  Multiple sex partners (4) .25* .10* .20* 1    
*p<.05 
 
Table 3.2 Descriptive statistics of criminal justice involvement, injection drug use, 
drug and alcohol use and sociodemographic characteristics of male and female 
partners of intimate dyads of PWID 
        Female partner  Male partner 
Criminal justice involvement  %(n) Range %(n) Range 
 Arrest     
   Ever %(n) 72.22(156) (0-1) 88.89(192) (0-1) 
   90 days %(n) 12.50(27) (0-1) 17.13(37) (0-1) 
 Drug crime conviction.      
   Ever %(n) 64.35(139) (0-1) 76.85(166) (0-1) 
   90 days %(n) 4.63(10) (0-1) 6.94(15) (0-1) 
 Incarceration      
   Ever %(n) 63.43(137) (0-1) 84.26(182) (0-1) 
   90 days %(n) 5.09(11) (0-1) 8.33(18) (0-1) 
Injection drug use      
  Injected drugs      
   90 days %(n) 82.87(179) (0-1) 91.20(197) (0-1) 
   number of injections, mean(SE) 47.78(4.14) (0-500) 54.63(4.33) (0-450) 
Syringe sharing past 90 days     
 Shared syringes at last injection %(n) 29.63(64) (0-1) 28.24(61) (0-1) 
 Study partners (90 days)     
  Receptive syringe sharing %(n) 28.70(62) (0-1) 32.87(71) (0-1) 
   mean(SE) 10.29(2.68) (0-500) 11.81(1.93) (0-180) 
   categorical, mean (SE) (0-12) 1.34(.19) (0-12) 1.72(.21) (0-12) 
  Receptive equipment sharing %(n) 39.35(85) (0-1) 43.52(94) (0-1) 
   mean(SE) 23.24(3.72) (0-500) 19.55(2.41) (0-200) 
   categorical, mean (SE) (0-12) 2.61(.27) (0-12) 2.68(.26) (0-12) 
  Distributive syringe sharing %(n) 27.31(59) (0-1) 33.33(72) (0-1) 
   mean(SE) 20.79(3.65) (0-500) 21.37(2.93) (0-360) 
   categorical, mean (SE) (0-12) 2.28(.26) (0-12) (2.69(.27) (0-12) 
  Distributive equipment sharing %(n) 34.72(75) (0-1) 41.67(90) (0-1) 
   mean(SE) 9.96(2.65) (0-500) 12.08(1.96) (0-180) 
   categorical, mean (SE) (0-12) 1.32(.19) (0-12) 1.76(.22) (0-12) 
 Other partners excluding study partners     
  Receptive syringe sharing %(n) 11.57(25) (0-1) 12.04(26) (0-1) 
   mean(SE) 1.89(.50) (0-50) 2.99(1.23) (0-18) 
   categorical, mean (SE) (0-12) .47(.09) (0-12) .50(.11) (0-12) 
  Receptive equipment sharing %(n) 13.43(29) (0-1) 12.50(27) (0-1) 
   mean(SE) 12.76(2.18) (0-270) 13.48(2.08) (0-200) 
   categorical, mean (SE) (0-12) 1.76(.22) (0-12) 1.88(.23) (0-12) 
 All partners      
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  Receptive syringe sharing %(n) 34.26(74) (0-1) 37.04(80) (0-1) 
   mean(SE) 8.61(2.60) (0-500) 8.03(1.78) (0-180) 
   categorical, mean (SE) (0-12) 1.28(.17) (0-12) 1.37(.18) (0-12) 
  Receptive equipment sharing %(n) 35.65(77) (0-1) 38.89(84) (0-1) 
   mean(SE) 13.56(3.19) (0-500) 8.63(1.41) (0-100) 
   categorical, mean (SE) (0-12) 1.28(.17) (0-12) 1.37(.18) (0-12) 
  
Used syringe after someone squirted drugs 
%(n) 30.09(65) (0-1) 32.41(70) (0-1) 
   mean(SE) 8.50(2.59) (0-500) 3.79(.86) (0-100) 
   categorical, mean (SE) (0-12) 1.22(.17) (0-90) .92(.13) (0-80) 
  Used injection prepared someone else %(n) 24.54 (0-1) 29.17(63) (0-1) 
   mean(SE) 2.35(1.13) (0-90) 2.83(1.68) (0-80) 
   categorical , mean (SE) (0-12) .63(.10) (0-12) .78(.10) (0-12) 
                                                      Front or back-loading %(n) 62.04(134) (0-1) 67.59(146) (0-1) 
   mean(SE) 28.31(3.70) (0-500) 25.52(3.08) (0-360) 
   categorical, mean (SE) (0-12) 3.54(.27) (0-12) 3.54(.28) (0-12) 
  Sharing common container %(n) 81.48(176) (0-1) 76.85(166) (0-1) 
   mean(SE) 33.93(4.57) (0-580) 32.82(5.13) (0-901) 
   categorical, mean (SE) (0-12) 3.93(.28) (0-12) 3.92(.27) (0-12) 
  Multiple injecting partners %(n) 29.63(64) (0-1) 31.02(67) (0-1) 
   mean(SE) 1.25(.13) (0-10) 2.37(.53) (0-100) 
   categorical , mean (SE) (0-7) 1.19(.12) (0-7) 1.45(.15) (0-7) 
Sexual risk behaviors 90 days, all partners     
  Condom-less sex with study partner %(n) 85.70(185) (0-1) 89.81(193) (0-1) 
   mean(SE) 42.10(7.8) (0-1596) 58.02(20.6) (0-4444) 
   categorical, mean (SE) (0-12) 5.00(.24) (0-12) 5.22(.23) (0-12) 
  
Sex under influence of drugs or alcohol 
%(n) 83.33(180) (0-1) 89.81(194) (0-1) 
   mean(SE) 24.79(1.93) (0-180) 29.13(2.36) (0-270) 
   categorical  mean (SE) (0-12) 3.98(.22) (0-12) 4.44(.24) (0-12) 
  Condom-less sex other partners %(n) 8.80(19) (0-1) 16.20(35) (0-1) 
   mean(SE) .70(.36) (0-75) 1.27(.32) (0-36) 
   categorical  mean (SE) (0-12) .14(.06) (0-12) .31(.07) (0-6) 
  Multiple sex partners %(n) 15.74(34) (0-1) 21.76(47) (0-1) 
   mean(SE) .90(.44) (0-90) .76(.14) (0-17) 
   categorical mean (SE) (0-12) .36(.08) (0-12) .67(.10) (0-12) 
Drug and alcohol use     
 Drug use mean(SE) 47.09(2.80) (0-217) 52.06(2.68) (0-176) 
 Alcohol use mean(SE)     
  AUDIT mean(SE) 2.95(.14) (0-5) 3.44(1.80) (0-5) 
  Binge drinking %(n) 62.96(136) (0-1) 70.37(152) (0-1) 
   Number of times mean (SE) (0-12) 7.38(.85) (0-70) 12.17(1.46) (0-90) 
Mental health      
 Depression mean (SE) (0-12) 1.42(.97) (0-4) 1.00(.06) (0-4) 
Intimate partner violence %(n) 16.20(35) (0-1) 18.98(41) (0-1) 
Sociodemographic characteristics     
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 Age mean(SE) 35.39(.47) (21-54) 37.24(.49) (19-57) 
 Children %(n) 66.77(144) (0-1) 66.77(144) (0-1) 
 Married %(n) 59.72(129) (01) 59.72(129) (0-1) 
 Income (tenge) mean (SE) (0-12) 
26042.89   
(2852.65) 




(0-1      
450000) 
 Employed %(n) 75.46(163) (0-1) 68.98(149) (0-1) 
  
 
Table 3.3. Mann-Whitney bivariate tests of scores of injection drug HIV risks and 
exposure to arrest, drug crime conviction and incarceration of male and female 
partners of intimate dyads of PWID 
    Injection drug use Sexual risk  
    Any partner Study partner Any partner 
    MP FP MP FP MP FP 
Arrest  Yes No Yes No Yes No Yes No Yes No Yes No 
  Lifetime              
   Male 
14.1     
(.9) 
9.7          
(3.0) 
14.3     
(1.1) 
11.6     
(1.6) 




10.5               
(2.7) 
7.2       
(.8) 
10.7                    
(.5) 




9.0                    
(1.1) 
   Female 
15.5    
(3.2) 
13.2     
(1.0) 
15.2   
(1.2)  
9.0            
(1.4) 
9.5           
(1.0) 




3.9      
(1.0) 
10.6          
(.5) 
10.9          
(.8) 
9.6       
(.5) 
9.1      
(.7) 
  90 days              
   Male 
15.5     
(2.2) 








8.6         
(.9) 








10.0    
(1.1) 
9.3            
(.5) 
   Female 
14.3    
(2.4) 






10.5     
(2.1) 




6.6     
(.8) 
11.8               
(1.5) 




9.0         
(.4) 
  Drug crime conviction            
  Lifetime              
   Male 
14.4      
(1.0) 






9.9        
(1.0) 
5.4      
(1.5) 
7.7             
(.9) 
7.3      
(1.9) 
10.5                  
(.5) 
11.0       
(.9) 
10.6     
(.6) 
10.7     
(.7) 
   Female 
14.4    
(1.2) 
12.1       
(1.5) 
16.9     
(1.3) 
7.2    
(1.2) 
10.3     
(1.1) 




3.1       
(.8) 
9.6              
(.5) 




8.3       
(.6) 
  90 days              
   Male 
21.5       
(3.7) 




13.1             
(.9) 
12.2      
(2.9) 
8.6              
(.9) 
12.5            
(3.2) 
7.2         
(.8) 
9.6                
(1.7) 




9.5                 
(.4) 
   Female 
24.7             
(5.9) 
13.0    
(.9) 
26.4            
(5.7) 
12.8          
(.9) 
16.1       
(3.9) 
8.5           
(.9) 
22.1       
(5.1) 
6.9      
(.8) 
12.1                    
(2.3) 




9.2                  
(.4) 
  Incarceration             
  Lifetime              
   Male 
14.2       
(1.0) 
10.2         
(2.3) 
13.4        
(1.1) 
13.6      
(2.5) 
9.4.       
(.9) 
5.9        
(1.9) 
8.2      
(2.1) 
7.4      
(.9) 
10.7                
(.5) 
10.1    
(1.1) 
9.5      
(.5) 
9.3                       
(1.0) 
   Female 
13.4      
(1.2) 




10.3       
(1.4) 




9.0      
(1.1) 
5.1     
(1.1) 
10.4               
(.6) 
11.1    
(.7) 
9.4              
(.6) 
9.6         
(.6) 
  90 days              
   Male 
13.5   
(3.2) 
13.6    
(.9) 




7.5       
(2.6) 
9.0     
(.9) 
8.3        
(3.0) 
7.5        
(.9) 
10.9                
(1.8) 
10.6         
(.5) 
7.6            
(1.2) 




   Female 
8.9 
(2.1) 
13.9        
(1.1) 
24.5     
(6.2) 
12.9     
(.9) 
10.0      
(5.1) 
8.8       
(.9) 
13.8          
(5.0) 
7.2       
(.8) 
12.6               
(1.9) 
10.5             
(.5) 
10.7          
(1.3) 
9.4               
(.4) 
Bold indicates statistical significance 
 
Table 3.4 Bivariate tests for interdependence between partners of 
injection HIV risks with any injecting partner, study partners and 
sexual risks with any partner of male and female partners of 
intimate dyads of PWID 
  Partner 
Injection drug risk   
 Any injecting partner Actor .31* 
 Study partners Actor .48* 









Table 3.5 Results from actor partner interdependence model of associations between criminal justice 
involvement and injection drug risk behaviors of male and female partners of intimate dyads of PWID after 
adjusting for potential confounders  
   Any injecting partners Study partners  
   af pf am pm af pf am pm 
      
β                     
(CI95%)   
β                    
(CI95%)   
β                     
(CI95%)   
β                     
(CI95%)   
β                     
(CI95%)   
β                     
(CI95%)   
β                    
(CI95%)   
β                     
(CI95%)   
Arrest        
     
 Recent
1  
.12*             
(.01, .26) 
-.02                 
(-.11, .09) 
.10*                     
(.02, .22) 
.03                        
(-.05, .12) 
.13*             
(.01, .27) 
.06             
(-.05, .18) 
-.02                        
(-.11, .08) 




.10*                 
(.01, .18) 
.00                
(-.11, .11) 
.07                
(-.06, .17) 
.09.                
(.01, .19) 
.13*           
(.04, .21) 
-.01               
(-.11, .10) 
.07              
(-.05, .16) 
.14                    
(.04, .24) 
Drug crime 
conviction     
       
 Recent
3  
.14*          
(.01, .28) 
.18*            
(.03, .33) 
.06.               
(-.03 .16) 
.02              
(-.07, .11) 
.22*          
(.06, .38) 
.11*        
(.01, .23) 
-.01             
(-.10, .08) 




.18*     
(.09, .28) 
-.05                  
(-.15, -.06) 
.06                        
(-.07, .18) 
-.04                
(-.15, .06) 
.17*         
(.07, .25) 
.02              
(-.09, .11) 
.09            
(-.02, .19) 
-.09                   
(-.20, .03) 
Incarceration              
 Recent
5 
.11                    
(-.03, .24) 
.07*               
(.01, .25) 
.001                     
(-.13, .20) 
.01                 
(-.10, .09) 
.09              
(-.05, .26) 
.01               
(-.09, .12) 
-.01                 
(-.14, .14) 
-.03                  
(-.11, .07) 
  Lifetime6 
.10*            
(.02, .20) 
-.06                    
(-.17, .05) 
.09                           
(-.03, .21) 
-.02              
(-.13, .09) 
.11*          
(.02, .22) 
.02              
(-.09, .12) 
.10*               
(.02, .20) 
-.05                    
(-.16, .05) 
   Chi-sq  RMSEA CFI TLI SRMR Chi-sq  RMSEA  CFI  TLI SRMR 
GOF1 28.29 .051 .970 .941 .054 28.29 .051 .970 .950 .053 
GOF2 18.30 <.001 .998 .998 .052 18.3 <.001 .998 .997 .040 
GOF3 26.71 .047  .950 .941 .050 26.71 .047 .943 .927 .054 
GOF4 29.85 .055 .931 .910 .069 29.85 .055 .920 .910 .068 
GOF5 35.34* .067 .901 .901 .054 35.34* .060 .880 .890 .053 
GOF6 19.06 .017 .993 .993 .042 19.06 .017 .993 .991 .041 




Table 3.6 Results from actor partner 
interdependence model of associations between 
criminal justice involvement and injection drug risk 
behaviors of male and female partners of intimate 
dyads of PWID after adjusting for potential 
confounders 
   af pf am pm 
    
β                     
(CI95%)   
β                     
(CI95%)   
β                     
(CI95%)   
β                  
(CI95%)   
Arrest       
  Recent1  
.13*               
(.01, .26) 
.10                         
(-.04, .23) 
.02                            
(-.10, .14) 
.00         
(-.15, .17) 
  Lifetime2 
-.04                 
(-.16, .09) 
-.08                        
(-.21, .07) 
.04              
(-.10, .15) 
.03                     
(-.10, .16) 
Drug crime 
conviction      
  Recent3  
.12*             
(.01, .24) 
.05                                   
(-.10, .20) 
-.07      
(-.22, .07) 
-.08          
(-.21, .06) 
  Lifetime4 
.05                  
(-.08, .17) 
-.05                    
(-.18, .08) 
-.04                           
(.18, .09) 
.01                   
(-.12, .14) 
Incarceration        
  Recent5 
.00               
(-.10, .10) 
.04                              
(-.07, .18) 
.01                    
(-.14, .16) 
-.08                   
(-.19, .03) 
  Lifetime6 
-.03                   
(-.16, .09) 
-.08                   
(-.21, .05) 
.03                           
(.10, .14) 
.03          
(.10, .14) 
  Chi-sq  RMSEA CFI TLI SRMR 
GOF1 32.99* .06 .88 .85 .06 
GOF2 18.30 .009 .997 .996 .047 
GOF3 25.41 .04 .924 .903 .051 
GOF4 36.75* .07 .80 .79 .070 
GOF5 35.34* .067 .83 .80 .053 
GOF6 23.16 .036 .945 .930 .043 
Models control for income, drug use, exposure to 
















Table 4.1 Descriptive statistics of sexual behaviors, criminal justice involvement, 
migrant characteristics, and demographic factors of migrant and non-migrant 
market vendors in Kazakhstan 









    % n % n % n % n 
Sexual behaviors             
  Sexually active  61.32 830 69.78 630 71.19 636 63.48 642 
  Condom-less sex 28.89 441 36.48 345 35.96 353 33.14 377 
  >1 sexual partner 28.76 353 29.21 268 34.00 269 23.46 232 
  Sex under influence drugs/alcohol  9.97 165 12.82 125 12.31 109 12.11 104 
  Sex trading  8.32 119 4.31 58 3.85 42 2.82 34 
Sexual risk behaviors traveling             
  Sex during last trip  7.20 147 7.76 80 7.45 83 6.43 86 
  Condom-less sex 3.31 89 4.03 44 2.83 50 4.01 69 
  >1 sex partner 5.66 60 3.96 28 4.77 39 1.81 18 
Legal HIV risk environment             
  Questioned by market officials  13.61 226 17.6 201 11.53 153 11.45 182 
       Mean(SD) 1.28 .15 0.57 0.09 0.57 0.16 0.74 0.11 
  Questioned by migration police 27.05 563 33.9 420 26.48 395 30.12 411 
       Mean(SD) 1.84 0.37 1.73 0.50 1.61 0.29 1.36 0.29 
  
Arrested by migration police, state 
officials 15.89 321 11.74 249 12.08 253 9.73 198 
  Incarcerated 1.35 41 4.04 57 2.84 48 2.93 36 
  
Arrested/incarcerated/beaten for 
political views  (ever, 12-FU) 4.32 58          
  Deported  (ever, 12-FU) 8.28 114          
  
Not legal work permit (Time 
invariant) 13.58 335          
  Not legal resident (Time invariant) 7.16 117          
Migration type (Time invariant)             
  External 21.06 502          
  Internal  26.27 278          
  Non-migrant  52.67 562          
Mobility             
  Travel in last 90 days 33.69 481 43.29 378 48.48 413 41.47 389 
  1 night  13.06 207 19.56 183 25.16 214 22.83 217 
  >2 nights 20.63 274 23.73 195 23.32 199 18.64 172 
 Citizenship (Time invariant)             
  Kazakhstan 80.47 865          
  Uzbekistan  13.3 199          
  Kyrgyzstan  4.79 83          
  Tajikistan  1.99 201          
  Other  0.61 12          
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Work in the marketplace (Time 
invariant)             
  Owner 4.72 144          
  Carrier 23.91 258          
  Vendor 30.81 537          
  Other 6.31 63          
Control variables             
  Live with children (Time invariant) 28.9 461          
  Live with spouse (Time invariant) 21.32 293          
  Married (Time invariant) 24.89 358          
  Homeless 16.45 181 9.67 92 14.16 115 16.83 144 
  
Income below living wage 




Table 4.2. Pooled population estimates of sociodemographic characteristics, criminal 
justice involvement and sexual risk behaviors of migrant and non-migrant market vendors 










Sexual risk behaviors (obs. 5368)     
 Sex under the influence of drugs/Alcohol 11.47(143) 15.08(141) 11.60(219) 12.49(503) 
 Sex trading 7.31(72) 6.76(66) 5.99(101) 6.47(239) 
 Unprotected sex  35.53(609) 32.54(321) 34.66(585) 34.28(1515) 
 >1 sex partner 20.35(261) 31.6(55) 31.33(286) 29.11(1122) 
 >1 sex partner while traveling 3.16(31) 7.37(55) 4.24(59) 4.84(145) 
Criminal Justice Involvement (obs. 5368)     
 Questioning by market officials 1.05(.21) .50(.11) .51(.11) .62(.08) 
 Questioning by migration police 3.10(.50) .86(.27) 1.13(.28) 1.47(.18) 
 Arrest  26.58(711) 10.37(120) 7.69(190) 12.37(1021) 
 Incarceration 4.27(125) 2.48(23) 1.83(34) 2.51(182) 
Sociodemographic factors (n=1342)     
 Live with spouse 23.67(520) 21.72(260) 26.97(652) 24.89(1432) 
 Hours work in marketplace typical work week 37.42(.93) 44.27(2.68) 44.42(2.48) 42.90(1.50) 
Sending country( n=1342)     
 Tajikistan 2.10(203)    
 Kyrgyzstan 4.61(79)    








Table 4.3. Multivariate regression analyses criminal justice involvement and sexual risks of migrant market vendors in 
Kazakhstan after adjusting for potential confounders 
    Internal migrant External migrant 





























    OR(SE) OR(SE) OR(SE) OR(SE) OR(SE) OR(SE) OR(SE) OR(SE) OR(SE) OR(SE) 
Legal risk 
environment                 
  
Questioned market 
officials (# contacts)  
1.02            
(.03) 
1.04        
(.06) 
1.04          
(.04) 
1.06           
(.05)  
1.12           
(.02) 
1.01          
(.01) 
1.02            
(.02) 
1.02            
(.01) 
1.02               
(.02)  




officials, past 90 days 
1.55         
(.37) 
2.89           
(.73)* 
1.73        
(.48) 
2.52              
(.82)* 
2.09*              
(.77) 
1.37*   
(.20) 
1.05            
(.33) 
1.19          
(.21) 
1.63               
(.39)* 




police  (# contacts) 
1.02               
(.02) 
1.02          
(.03) 
1.02         
(.02) 
1.07             
(.02)* 
1.01             
(.05) 
1.00          
(.01) 
.98            
(.01) 
.99             
(.01) 
1.02              
(.01) 
.98             
(.01) 
  Past 90 days 
1.47            
(.21)* 
3.56           
(1.03)* 
1.58        
(.37) 
2.83               
(.64)* 
3.46             
(1.00)* 
1.35          
(.22) 
.80            
(.26) 
.94          
(.19) 
2.19              
(.52)* 
2.07              
(.55)* 
  
Arrested by migration 
police, state officials 
1.48      
(.31) 




2.09           
(.63)* 
1.87              
(.89) 
1.34      
(.17)* 1.60 (.50) 1.29 (.28) 
2.16*        
(.41) 
1.23           
(.29) 
  Incarcerated 
4.68             
(2.03)* 
7.57                
(5.82)* 
2.03            
(1.43) 
4.72                
(2.52)*   
1.10    
(.28) 
2.09             
(1.12) 








beaten political views 




7.62     
(4.55)* 
2.59                
(1.23)* 
3.91*             
(2.06) 
1.37       
(.81) 
3.91 
(2.06)* 2.08 (1.37) 
2.31            
(1.50) 
6.18               
(3.68)* 
  Deported         
.90              
(.27) 
2.04       
(1.03) 
1.47             
(.51) 
1.19                 
(.52) 
.95             
(.29) 
  Not legal work permit        
1.08    
(.27) 
1.23         
(.46) 
1.17        
(.30) 
1.33           
(.47) 
.91              
(.20) 
  Not legal resident        
1.01             
(.23) 
.71          
(.22) 
.76                    
(.18) 
1.18              
(.39) 
.70               
(.23) 
 *p<.05; Estimates weighted for respondent driven sampling; Random effects regressions; Regressions controlled for live with 




Table 4.4 Multivariate regression analyses of criminal justice involvement and sexual 
risks after adjusting for potential confounders of non-migrants 
   
Condom-







   OR(SE) OR(SE) OR(SE) OR(SE) 
Legal involvement         
  Questioned market officials (# contacts)  
1.03            
(.01)* 
1.07           
(.02)* 
1.03         
(.02) 
1.03     
(.02) 
  Questioned by market officials Past 90 days 
1.36            
(.21)* 
2.99               
(.78)* 
1.61           
(.29)* 
2.05            
(.37)* 
  Questioned by migration police (# contacts) 
1.01             
(.02) 
1.05            
(.01)* 
1.01           
(.01) 
1.03*         
(.01) 
  Past 90 days 
1.16          
(.18) 
2.55          
(.83)* 
1.56            
(.26)* 
2.91             
(.55)* 
  Arrested by migration police, state officials 
1.62               
(4.2) 
3.71            
(1.32)* 
1.69    
(.38)* 
2.03     
(.57)* 
  Incarcerated 
3.56            
(1.62)* 
15.03         
(8.81)* 
3.58             
(1.72)* 
6.74               
(3.44)* 
  Arrested, incarcerated beaten for political views 
1.86    
(.60) 
4.91            
(1.48)* 




*p<.05; Estimates weighted for respondent driven sampling; Random effects regressions; 
Regressions controlled for live with children, live with spouse, married, homeless and poverty 
 
 
